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I.  A  Synnpsh  nf  the  principal  Elenrmts  of  Jstronomij ;  de- 
duced from  M.  Laplack's  Exposition  du  Systeme  du 
Monde,     Cuiiimuuicated  I'l/  Fkancis  Bailv,  Esq. 

1.  HE  following  paper  possesses  no  further  merit  than 
as  being  a  faithful  abstract  of  the  principles  and  facts  given 
by  M.  Laplace  in  his  Exposition  du  Si/steme  du  Monde. 
It  is  taken  from  the  third  edition  of  that  work  (I SOS), 
wherein  the  author  has  given  the  elements  of  the  planets  iu 
a  more  coircct  manner  ihan  in  either  of  the  preceding  edi- 
tions ;  and  wherein  he  has  revised  and  amended  ali  his  for- 
mer calculations  by  more  recent  and  exact  observations. 

The  arrangement  of  the  present  memoir  is  soniewhat 
new  :  but  Uiany  persons  have  frequemly  found  the  want  of 
a  manual  of  this  kind,  where  all  the  Lh^'vrcni  facts,  relative 
to  astronomy,  might  be  brought  under  their  respective 
heads,  without  the  necessity  of  turning  to  a  variety  of 
works  for  information.  Much  time  is  often  lost  in  a  re- 
search of  that  kind,  which  it  is  the  object  of  the  present 
abstract  to  prevent. 

In  the  original  work,  the  author  has  universally  adopted 
the  decimal  division  of  the  day,  and  of  the  quadrant.  This 
n)ethod  is  here  preservetl  in  the  Tables  ot  the  Elements  of 
the  Planets  (page  6)  :  but,  in  the  subsequent  pans,  the 
common  sexagesimal  notation  is  adopted,  as  being  more 
easily  understood  in  this  country. 

Some  other  facts,  not  mentioned  by  M.  Laphice,  are  in- 
serted in  this  tract,  in  order  to  enlarge  the  view  of  the  sub- 
ject: but  these  passages  are  always  kept  separate^  by  being 
inclosed  within  brackets. 
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■4  A  Synopsis  of  the  principal 

The  Sun. 

The  Sun,  which  is  the  source  of  light  and  heat  ^o  our 
system  is  the  mo-t  cnnsidtrable  of  all  the  heavenly  bodies^ 
and  govern-^  all  the  planetarv  motions. 

Its  diamtter  is  1  i!*45-l  t'mes  ir.e  mean  diameter  of  the 
Earth  :  whence  its  volume  is  13&447-2  times  greater  t'an 
thatof  the  Earth  :  but  its  muiSM,  onlv  33  7()&Q  tinics  greater. 
Whence  we  conclude  that  as  demiiij  is  -x-jtts-'  """  ^^"'•it  t 
that  of  our  globe. 

It  is  surrounded  bv  an  atinnsphere :  and  it  is  oftentimes 
covered  with  spots.  Some  of  these  spots  have  been  ob- 
served so  large  as  tq  exceed  the  Earth  4  or  5  times  in  mag- 
niiude. 

The  observation  of  these  spots  shows  that  the  Sun  moves 
on  its  «a'z\y,  uhich  is  nearly  perpendicular  to  the  ecliptic: 
and  the  duration  of  an  entire  sidereal  rotation  of  the  Sun 
is  about  25^  days. 

Whence  we  conclude  that  the  Sun  is  flattened  at  the 
poles. 

The  solar  equator  is  Inclined  7°  30'  to  the  plane  of  the 
ecliptic. 

A  body,  which  weighs  one  pound  at  the  surface  of 
the  Earth,  \\ould,  if  removed  to  the  surface  of  the  Sun, 
weigh  27 '933  pounds.  And  bodies  would  fall  there  with 
a  velocity  of  334*6'5  feet  in  the  first  second  of  time. 

The  Sun,  together  with  the  planets,  moves  round  the 
connnnn  centre  of  gravity  of  the  system  :  which  centre  is 
nearly  in  the  centre  of  the  Sun. 

This  motion  changes  into  epicycloids  the  ellipses  of  the 
planets  and  comets,  which  revolve  round  the  Sun. 

The  Sun  appears  to  have  a  particular  motion,  which  car- 
ries our  system  towards  the  constellation  of  Hercules. 

The  apparent  diameter  of  the  Sun,  as  seen  from  the  Earth, 
undergoes  a  periodical  variation.  It  is  greatest  when  the 
Earth  is  in  its  perihelion;  at  which  lime  it  is  32'  33", 6: 
and  it  is  least  when  the  Earth  is  in  its  aphelion  ;  at  which 
time  it  is  '6\'  3\\o.  Its  mean  apparent  diameter  is  therefor^ 
32"  3",3. 

His  horizontal  parallax  is  8j". 

Trie  greatest  ('(juution  of  Ills  centre  is  1°  53'  27''',7)  which 
diniinist)es  at  the  rate  of  16'"'', 9  in  a  century. 

The  diurnal  motion  of  the  Sun  from  east  to  west,  and 
his  annual  motion  in  the  ecliptic,  are  optical  deceptions; 
arismii  fiom  the  real  motion  of  the  Earth  on  it3  axis;,  and 
in  its  orbit. 

The 


Elements  of  Astrononiy^  5 

The  Playlets. 

The  minibcr  of  planets  belongincr  to  our  system  is  eleven. 
Six  of  these  have  been  known  and  recognised  from  time 
immemorial  :  namely,  Mercury,  Venus,  the  F.arll; .  Mars, 
Jupiter,  and  Saturn.  But  the  remaining  five,  uliich  are 
not  visible  to  the  n.iked  eye,  have  lately  beeti  diseove;ed  by 
the  help  of  the  telescope;  and  are  therefore  called  ttlcscopic 
planets  :   nanieiv, 

Uranus,  <ii.scovercd  bv  Dr.  Herschel,  March  13,  17S1. 

Ceres, M.  Piazzi,   .  .  January  1,  IbOl. 

Pallas, , .     M.  O'.bers,   .  .  March  ?8,  1809. 

Juno,    M.Harding,    Seoteni.  1,  1S03. 

Vesta, M.  Gibers,^. .  March  eg,  1807. 

All  these  ])laneis  revolve  round  the  Sun,  as  tiie  centre  of 
motion  :  and  in  }Hrfi>rming  their  revolutions  thcv  follow 
the  fundamental  laws  of  the  planetary  motion  so  happily 
discovered  hv  Kepier ;  and  which  have  been  fully  confirmed 
by  subsequent  obsL-rvalions.     These  laws  are, 

I.  77ie  orl-'t  of  cmh  planet  is  an  ellipse;  of  which  the 
Su?i  oca/pies  one  ofthejoci. 

The  txtremiiv  of  the  major  axis  of  this  ellipse,  nearest 
the  Sun,  is  calkd  (he  perihelio?? :  the  opposite  exirennty  of 
the  same  axis  i>  called  the  nphtlion.  The  line,  which  jnjns 
these  two  points,  is  called  the  line  of  the  apsides.  The  ra- 
dius vector  is  an  imaginary  line  drawn  horn  the  centt'e  of 
the  Sun  to  the  centre  of  the  ])lanet,  \n  any  part  of  its  orbit. 

The  velocity  of  a  planet  in  its  orbit  is  alv\ays  greatest  at 
its  perihelion.  This  yelocitv  diminishes  as  ihe  radun  vector 
increases;  till  ihe  planet  arrives  at  its  aphelion,  when  its 
motion  is  the  slowest.  It  then  increases,  in  an  inverse 
manner,  till  the  planet  arrives  again  at  iis  pfcrihelion, 

II.  The  areas,  described  alovt  the  Sun  by  the  radins  vector 
of  the  planet,  are  proportional  to  the  times  employed  in 
describing;'  them. 

These  laws  are  sufficient  for  delcrminmg  the  motion  of 
the  planets  round  the  Sun  :  but  it  ii  necessary  to  know,  for 
each  of  these  planets,  seven  quantities;  which  arc  called 
the  elements  of  their  elliptical  motion.  The  first  five  of 
these  elements  relate  to  the  motion  in  an  ellipse:  the  last 
two  relate  to  the  position  of  the  orbit ;  since  ti)c  planets  do 
not  all  move  in  the  same  plane, 

1.  The  duration  of 'a  sidereal  revolution  of  the  planet. 

2.  Half  the  major  axis  of  the  uibit ;  or  the  mean  distance 
of  the  planet  from  the  Sun. 

3.  The  eccentricity  of  the  orbit;  whence  we  deduce  the 
greatest  equation  of  the  centre. 
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4.  The  meat!  longitude  of  the  planet  at  a  given  epoch. 

5.  The  longitude  of  the  perihelion  at  a  iiiven  epoch. 

6.  The  lonoltude  of  the  nodes  at  a  given  ipoch. 

7.  The  inclination  of  the  orbit  to  the  ecliptic. 

The  follow  ins;  rabies  present  all  the^e  elements  for  the 
first  moment  of  the  present  century  :  namely,  for  that  point 
of  time  at  midnight  which  separates  the  31st  oi  Dec(niber 
1800,  and  the  Istof  Jaiuiary  1801;  mean  time  at  Paris. 
[The  observatory  at  Paris  is  in  north  latitude  48^  50'  14", 
and  in  longitude  9'  21"  east  from  Greenwich  observatory.] 

1,  Duration  of  a  Sidereal  Revolution. 


da  vs. 

days. 

Mercury . . 

87-96025804 

Ceres.  .  . 

.     1681-53900000 

Venus. ,  . . 

224700823(,9 

Pallas.  . 

.     1681-70900000 

Earth 

365250383.50 

Jupiier  . 

.    4332-59^30/60 

Mars 

686-9796 1860 

Saturn   . 

.  10/58  90984000 

Vesta  .... 

1335  LOjOGOOO 

Uranus  . 

.0O68S-7126&72O 

Juno 1 590-998C0000 

2.  Mean  Distance  from  the  Sun. 


Mercury -387098 1           Cfres 27674060 

Venus •7233323  Pallas  ....  2  7675g20 

Earth 10000000          Jupiter 5  202/911 

Mars 15236935           Saturn 9  5^87705 

Vesta 23 730000  Uranus  ....  I9  1833050 

Juno.    26671630 

3.  Eatio  of  the  Ecce'itricity  to  half  the  Major  Axis. 


Mercury....  -20551494 

Venus -00685298 

Earth 01685318 

Mars -093.3400 

Vesta -09322000 

Juno  -25494400 


Ceres -07834860 

Pallas  ....  -24.538400 

Jupiier.  .  . .  -04817840 

Sal  urn  ....  05616850 

Uranus..    ..  -04667030 


4.  Mean  Longitude  January  1,  ISOl, 


Mercury 
Venus . . 
Earth  . . 
Mars  . .  . 
Vesta  .  .  . 


182 
1  1" 


"  15647 
93672 


...     iir28]79 

71" 24145 

.  ..       297"  12('JP0 

Juno 3^1jP  7yJbO 


Ceres 204°  16820 


Pallas  . 
Jupiter  , 
Saturn  . 
Uranus 


280*  68580 
1-24°  67/81 
150°38010 
197° 54244 


5.  Mean  Longitude  of  the  Perihelion. 


J^.Iercury 82°  6256 

Venus 142°  9077 

Earth 110°5571 

Mars 369°  3407 

Vesta 277°  4630 

Juno 5g°  2349 


Ceres l62°  g565 

Pallas 134°  7040 

Jupiter 12°  3812 

Saturn 99°  0549 

Uranus 185°  9574 

6.  Inslu 


Elements  of  Astronomy, 
6.  Longitude  of  the  ascending  Node. 


Mercury 51°  0651 

Venus.' 83°  ]y72 

Earth 0°  0000 

Mars 53°  3605 

resta 1 14°  4630 

Juno 190°  122s 

7.  Inclination  of  the  Orbit  to  the  Ecliptic. 


Ceres 89°  QOSS 

Pallas 191°  7148 

Jupiter   ....  109° 3624 

Saturn  ....  124°  3662 

Uranus  ....  80^  9488 


Ceres 11°  8O68O 

Pallas   ....  38°  40540 

Jupiter..  ..  1°  46034 

Saturn  ....  2°  /  7102 

Uranus  ....  0°  85090 


Mercury 7^/6058 

Venus 3°  7^936 

Earth 0°  00000 

Mars 2°  05003 

resta 7°  94010 

Juno 14°  50800  .  . 

The  examination  of  the  first  two  tables  here  given  will 
show  us  that  the  duration  of  the  revolutions  of  the  planets 
increases  with  their  mean  distance  from  the  Sun,  Whence 
Kepler  discovered  his  third  fundamental  law  :  namely, 

III.  The  squares  of  the  times  of  the  revolutions  of  tlie 
planets  are  to  each  othtrr  ns  the  cubes  of  their  mean  distances. 

The  ellipses,  which  the  planets  describe,  however,  are 
not  unalterable.  Their  major  axes  appear  to  be  alvvays  the 
same:  but  their  eccentricities,  the  positions  of  their  peri- 
helion and  nodes,  together  with  the  inclination  of  their 
orbits  to  the  ecliptic,  seem  to  vary  in  a  course  of  years. 
These  variations,  being  sensible  only  in  a  series  of  ages,  are 
called  seailar  inequalities.  There  is  no  doubt  of  their  ex- 
istence :  but  the  modern  observations  not  being  sufficiently 
extensive,  and  the  ancient  not  sufficienily  exact,  there  still 
rests  some  degree  of  uncertainty  as  to  their  magnitude. 
The  following^table  will  show  the  inequalities  that  happen 
in  a  period  of^one  hundred  years,  and  are  the  values  that 
appear  to  accord  best  with  the  present  observations. 


Secular  Inequalitif.s  op  the  Planets. 
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—0"  004788  -0*  6g9525 

Uranus . . 

—•000025072 

0°  073869 

0^000967—1°  110481 
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There  are  also  some  inequalities  which  affect  the  elliptical 
motion  of  the  planets.  T\v\\.  of  the  Earth  is  a  little  altered. 
But  they  are  n)ost  sensible  in  Jupiter  and  Saturn  :  for  it 
appears  that  tlie  duration  of  their  revolution  round  the  Sun 
is  subject  to  a  periodical  variation. 

Merciirij. 

Mercurv  is  the  nearest  planet  to  the  Sun  :  it;,  mean  dis- 
^rf7/.ce  being  -387,  that  of  the  Earth  being  considered  as  unity. 
This  makes  his  mean  distance  above  36  millions  of  miles. 

He  performs  his  sidereal  revolution  in  ST^  ^3^  15'  43%9 
and  his  mean  s\nodical  revolution  in  about  1 16  days. 

Tlie  eccentricity  of  bis  orbit  is  '2055 ;  half  the  major  axis 
being  taken  equal  to  unity. 

His  mean  longitude,  at  the  commencement  of  the  pre- 
sent century,  was  in  5'  23^  56'  27",0, 

The  longitude  of  his  perihelion  was^  at  the  same  time,  in 
2^  14°  21'  46". 9-  The  line  of  the  apsides  has  a  sidereal  mo- 
tion, according:  fo  the  order  of  the  signs,  equal  to  9'  43", 6 
in  a  century.  But,  if  referred  to  the  ecliptic,  this  motion 
will  (owing  to  the  precession  of  the  equinoctial  points)  be 
equal  to  55", 8  in  a  year ;  or  to  l"  33'  13", 6  in  a  century. 

His  orbit  is  inclined  to  the  plane  of  the  ecliptic  in  an 
angle  of  7°  0'  9",  1  :  which  angle  is  subject  to  a  small  in- 
crease of  about  1  8',2   in  a  century. 

His  orbit,  at  the  commencement  of  the  present  century, 
crossed  the  ecliptic  in  1"  15^  57'  30 ',9  :  having  a  sidereal 
motion,  to  the  westward  every  century,  of  13'  2  ',2.  Bat, 
if  referred  to  the  ecliptic,  the  place  of  the  nodes  will  (on 
account  of  the  precession  of  the  equinoxes)  fall  more  to 
the  eastward  by  42",3  in  a  year,  or  I''  lo'  27". 3  in  a  century. 

The  rotation  on  his  axis  is  acconi[)lir-bed  in  r'  O'*  5'  28",3. 
But  the  inclinaLion  of  its  axis  is  not  known. 

[The  diameter  of  Mercury  is  about  3123  miles:  which, 
con)pared  with  the  Earth's  diameter  considereil  as  unity,  is 
about  -3944.] 

His  mass,  comjiared  with  that  of  the  Sun  considered  as 

unity,  is  ^^^J  «to-  .     ,  ,.  ,     ^ 

[The  proportion  of  light  and  heat  received  from  the  Sun 

is  about  6-6S  times  greater  than  on  our  planet.] 

As  seen  from  the  Earth,  Mercury  never  appears  at  any 

great  distance  from  the  Sun  ;  cither  in  the  morning  or  the 

evening.     His  elongation,  or  angular  distance,  varies  from 

16^  12'~  to  28^  48'. 

His  course  sometimes   appears  retrograde.     The  meau 

arc,  which  it  describes  in  this  case,  is  about  13°  30' j  and 

its 
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its  mean  duraiioti  is  about  23  days:  but  there  is  qfreat  dif- 
ference in  this  respect.  This  relrotrradation  commences  or 
finishes  when  he  is  a'-out  IS*^  distant  from  the  ^un. 

Mercury  chanaes  his  pha^^es,  like  the  Moon,  according  to 
his  various  positions  with  regard  to  the  Earth  and  Sun  :  but 
this  cannot  be  discovered  without  the  aid  of  a  telescope. 
His  niean  apparent  dkimeler  is  6",9. 

[Mercury  is  sometimes  seen  to  pass  over  tlie  Sun's  disk: 
which  can  only  happen  when  he  is  in  his  nodes,  and  when 
the  Earth  is  in  the  same  longitude.  Consequently  this 
phenomenon  can  take  jilace  only  in  the  months  of  May  or 
November.  The  first  observation  of  this  kind  was  made 
by  Gassendi  in  November  163  1  :  since  which  period  they 
have  been  fre(]uent.  The  next  appearance  of  this  kind  will 
be  in  November  1815.] 

Venus. 

Venus  performs  her  sidereal  revolution  in  224''  16^  49' 
ll'^jS:  and  her  mean  synodical  revolution  in  about  584 
days. 

Her  mean  distance  from  the  Sun  is  '1^3;  that  of  the 
Earth  being  considered  as  unity.  This  makes  her  mean  di- 
stance nearly  G8  millions  of  miles. 

The  eccentricity  of  her  orbit  is  -0069;  half  the  major 
axis  being  considt  red  as  unity.  She  is  the  least  eccentric 
of  all  the  i^lanets. 

Her  mcKn  longitude,  at  the  commencement  of  the  pre- 
sent century,  was  in  0'  10"  44'  3b" ,0, 

The  longitude  of  her  petihelion  was,  at  the  same  time, 
in  4^  8^  37' 0", 9.  The  line  of  her  apsides  lias  a  sidereal 
motion,  contrary  to  the  order  of  the  signs,  of  4'  27, "8  in  a 
century.  But,  if  referred  to  the  ecliptic,  this  motion  will 
appear  (on  account  of  the  precession  of  the  equinoxes)  to 
proceed  according  to  the  order  of  the  signs  at  the  rate  of 
47", 4  in  a  year,  or  \°  19'  2",2  in  a  century. 

Her  or')it  is  inclined  to  the  plane  of  the  ecliptic  in  an 
angle  of  3"  23'  32 ',7:  which  angle  decreases  about  4 ',6  ia 
a  c<inturv. 

Her  orbit,  at  the  commen'cement  of  the  present  century, 
crossed  iheeclipiic  in  2'  14"  52'  33", 9.  But  the  nodes  have 
an  apparent  motion  iu  longitude  of  31', 4  in  a  year,  or  52' 
20'', 2  in  a  century. 

The  rotutioji  on  her  axis  is  performed  in  23*^  21'  7'',2: 
hut  the  inclination  of  her  axis  is  not  known. 

[The  diameter  of  V'cuus  is  7702  miles:  consequently  she 
is  nearly  as  large  as  the  Earth.] 

Her 
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Her  mciss^  compared  wiih  that  of  the  Sun  considered  a« 
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[The  pr;)portion  of  I'lglit  and  lieat,  received  by  her  from 
the  Sun,  is  1*91  times  greater  than  on  our  planet.] 

It  is  surrounded  by  an  cr^/7iOv/)//er(?,  the  refractive  powers 
of  wliich  differ  very  tittle  from  ihose  of  our  almosphere. 

As  viewed  from  the  Earth,  Venus  is  the  most  brilliant  of 
all  the  planets  ;  and  may  sometimes  be  seen  with  the  naked 
eye,  at  noon  dav-  She  is  known  as  the  njornmg  and  even- 
ino  star;  and  never  recedes  tar  from  tl.e  Sun.  Her  e/o/f- 
iSutio?},  or  angular  distance,  vanes  from  45^  to  4S". 

Her  motion  sometimes  appears  retrograde.  The  mean  arc, 
which  she  descril)es  m  such  case,  is  about  I6*  12';  and  her 
mean  duration  is  about  -i-2  da\s.  This  retro<;radation  com- 
mences, or  finishes,  when  she  is  about  28°  48'  distant  Irom 
the  Sun. 

Venus  chanojes  her  phases,  like  the  Moon,  according  to 
her  position  with  respect  to  the  Sim  and  the  Earth:  which 
causes  a  very  considerable  diHercnce  in  her  brilliancy. 

Her  mean  apparent  diameter  is  17",0;  her  greatest  ap- 
parent diameter  is  about  37  ",3. 

[V^enus  is  simietimes  seen  to  pass  over  the  Sun's  disk  : 
which  can  happtii  onlv  when  she  is  in  her  nodes,  and 
when  the  Earth  is  in  the  same  lotniitude.  Consequently 
it  can  take  place  only  in  the  months  of  June  or  Decem- 
ber. Three  of  these  transits  have  been  al read v  observed: 
one  in  lfi:39,  one  in  June  1761,  ^nd  one  in  June  1769. 
There  will  not  be  another  till  ilie  Sih  of  December  1874.] 

The  Earth. 

The  Earth  which  we  inhabit  is  also  one  of  the  planets 
ihat  revolve  ixbout  the  Sun.  It  pertorms  its  sidereal  revolu- 
tion in  363"^  6^  9'  11  ",3:  but  the  time  employed  in  going 
from  one  tropic  to  the  other  is  only  363''  5^  48' 31", 6. 
The  tropical  year  is  about  11  ',i]  shorter  than  it  was  at  the 
tinie  of  Hip|)archus. 

Its  mean  distance  from  the  Sun  is  2357S  times  its  own 
semi-diameter:  whence  it  is  abo\e  <)3  millions  of  njilcs  di- 
stant from  that  luminary.  If  this  mean  distance  be  taken 
equal  to  unity,  we  shall  have  its  distance  at  the  perihelion 
equal  to '9832;  and  its  distance  at  the  aphelion  equal  to 
J  0168. 

The  eccentricity  of  its  orbit  is  -0168:  half  the  major  axis 
being  considered  as  umty.  The  major  axis,  therefore,  will 
be  to  the  minor  axis  of  the  orbit,  in  the  proportion  of  1  to 
•99139- 
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Its  mean  longitude,  at  the  commencement  of  the  present 
century,  was  3'   10'  9'  13",0. 

Its  I'elocily  varies  in  different  parts  of  its  orbit.  Like  all 
the  other  planets,  it  is  most  rapid  in  its  pcrihtlinn,  and 
slowest  in  its  aphelion.  In  the  former  pomt  it  describes 
an  arc  of  P  1'  9  ',9  in  the  course  of  a  day ;  and  in  the  latter 
point  it  describes  an  arc  of  only  57'  11", 5  in  the  same 
period.     The  mean  velocity  is  59'  10', 7  each  day. 

The  mean  longitude  of  its  perihelion  at  the  commence- 
ment of  the  present  century  was  3'  9*  30'  5",0.  But  the 
line  of  the  apsides  has  a  direct  sidereal  motion  of  19'  40",8 
in  a  ceniury:  v\hich,  being  referred  to  the  ecliptic,  will 
give  it  a  motion  (according  to  the  order  of  the  si^ns)  of 
I'  r,9  in  a  year,  or  1°  43'  i0",S  in  a  century.  A  con)pIete 
revolution  round  the  line  of  the  apsides  is  called  the  a;.'o- 
vialislic  year;  and  is  performed  in  365*^  (5^  14'  'J''.  The 
perihelion  coincided  with  the  vernal  equinox  about  the  year 
40Sg  before  the  Christian  sera.  It  coincided  with  the  sum- 
mer solstice  about  the  year  1250  after  Christ:  anil  will 
coincide  with  the  autumnal  equinox  about  the  year  64S3. 
A  complete  tropical  revolution  of  the  apsides  is  performed 
in  20931  years. 

The  axis  of  the  Earth  is  inclined  to  the  plane  of  the 
ecliptic  in  an  angle  of  23°  27'  57'',0:  which  angle  is 
observed  to  decrease  at  the  rate  of  52',  I  in  a  century.  But 
this  variation  of  the  angle  is  confined  within  certain  limits; 
and  cannot  exceed  2"^  42'. 

The  annual  intersection  of  the  equator  with  the  ecliptic 
is  not  always  in  the  same  point :  but  is  retrograde,  or  con- 
trary to  the  order  of  the  signs.  Consequently  the  equinoxial 
points  appeir  to  move  forward  on  the  ecliptic  :  and  whence 
this  phcenomenon  is  called  the  precession  of  the  equinoxes. 
The  quantity  of  this  annual  change  is  50",  1  ;  or  l"  23'  30" 
in  a  century.  A  complete  revolution  is  performed  in  25S(JS 
years. 

The  sidereal  day,  or  the  time  employed  by  the  Earth  in 
revolving  oji  its  axis,  is  ahvays  the  same.  Its  diurnal  rota- 
tion has  not  varied,  the  hundredth  part  of  a  second,  since 
!he  time  <--f  Hipparchus.  If  the  mean  astronomical,  or 
civil,  day  he  taken  equal  to  24  houis,  the  duration  of  the 
sidereal  day  will  be  23"  30'  4",1. 

The  astronomical,  or  civil,  day  is  constantly  changing. 
This  variation  arises  from  two  causes:  1.  The  unequal  mo- 
tion of  the  Earth  in  its  orbit  j  2.  The  obliquity  of  that 
orbit  to  the  plane  of  the  equator.  [The  niean  and  anparent 
soiar  days  are.r^vcr  equal,  except  when  the  Sun's  daily  mo- 
tiZ  tion 
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tion  in  right  ascension  is  59'  S".  Tiiis  is  the  case  about 
April  l6lh,  June  lOiii,  Sepicn}ber  1st,  and  Dcceniber  25thr: 
on  these  days  the  difference  vanishes,  or  nearlv  so.  It  is  at 
its  greatest  abont  November  1st,  when  it  is   !6'  16".] 

The  astronomical  year  is  divided  into  four  parts,  deter- 
mined bv  the  two  equinoxes  anel  the  two  solstices.  The 
interval  between  the  vernal  and  autumnal  equinoxes  is  (on 
account  of  the  eccentricity  of  the  Earth's  orbits  and  its  un- 
equal velocity  therein)  near  eight  days  lousier  than  the  in- 
terval between  the  autinniial  and  vernal  equtnosts.  These 
intervals  are,  at  present,  nearly  as  follow  ; 

From  the  sprino;  equinox  to  the!        ''^  ^'j  4"'5l        ^      f^ 

summer  solstice 3   *  *  *>  —  i  ct;  -a 

From    the  summer   soUtice  to5       „„  ,„  „. 
.  ,  •  >  .  .9j  13  35 

the  autun)nal  equmox  .  .  . .  ^j 

From  the  autumnal  equinox  to  i        ,„  ,^  .» 

the  winter  solstice /  v_i-Q|go(j 

From  the  winter  solstice  to  lhc7       ^^     ,   .  ,  «         ' 

J-  .  .89     1  42 
spring  equinox    3 

7  16  51 

The  iwtation  of  the  Earth's  axis  is  19'',3. 

Light  takes  b'  13''',3  to  come  from  the  Sun  to  the  Earth. 
But  in  this  interval  the  Earth  has  moved  '■20'\'2,  in  its  orbit. 
This  motion  of  the  Earth  produces  an  optical  illusion  in 
the  light  which  conies  from  the  stars  :  and  which  Bradley 
calls  the  aberration  of  light. 

Tht Jisure  of  the  Earth  is  that  of  an  oblate  spheroid :  the 
axis  of  the  poles  being  to  the  diameter  of  the  equator  as 
331  to  332.  The  mean  diameter  of  the  Earth  is  about  79 IG 
miles:  its  equatorial  diameter  is  7924  miles. 

As  a  necessary  consequence  from  this  circumstance,  the 
degrees  oj'  latitude  increase  in  length  as  we  recede  from  the 
equator  to  the  poles.  But  different  meridians,  under  the 
same  latitude,  present  different  results.  The  general  fact, 
however,  is  well  ascertained. 

The  density  of  the  Earth  is  3*9326  limes  greater  than 
thai  of  the  Sun,  and  is  to  that  of  water  as  1 1  to  2. 

Its  mass,  compared  with  that  of  the  Sun  considered  a» 

The  centrifugal  J'orce  is  greater  at  the  equator  than  at 
the  poles:  in  consequence  of  wliicb,  bodies  lose  part  of 
their  weight  by  being  taken  towards  the  equator.  If  the 
gravity  of  a  body  -Al  the  equator  be  represented  by  unity, 
its  grauity  at  llie  poles  will  be  increased  by  '00569.  A 
pendulum,  therefore,  which  vibrates  seconds  in  the  higher 

laiiludes,*- 
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latitudes,  must  be  shortened  ai  ihe  equator  in  order  to  ren- 
der the  oscillaiions  isdchronoiis.  (A  pendulum  3yi97 
inches  long  \yill  swing  seconds  at  the  poles:  but,  in  order 
that  it  niav  suir.fi  seconds  at  the  equator,  it  must  be  re- 
duced to  39027  inches.] 

The  cenniiugai  force  at  the  equator  is  nearly  -j^th  of 
grgvitv.  it  the-  roiatitin  ot  the  Earth  were  17  limes  more 
rapid,  the  centrifniial  force  would  be  equ;ii  to  that  of  gra- 
vity :  and  bodies  at  the  equator  would  not  have  any  woi^ht; 
A  rare  and  elastic  fluiil  surrounds  the  Earth,  which  is 
called  the  atmosphere.  Neither  the  temperatuic  nor  density 
of  this  fluid  is  uniform  ;  but  diminishes  in  proportion  to 
its  distance  from  the  surface  of  the  Earth,  and  is  also  af- 
fected bv  t.^tht'r  circumstances. 

If  the  dt^nsity  of  the  airaosphere  were  every  where  the 
same  and  its  teuipv'rature  at  zero,  and  the  height  of  the  ba- 
^romeier  at  2t)-c>il9G  inches,  ihe  height  of  the  atmosphere 
would  be  26067  feel;   or  3*7  nidcs. 

The  atmosphere  is  a  heterogeneous  substance.  Out  of 
100  parts,  79  arc  azotic  gas,  and  the  remaining  21  are  oxy- 
gen gas.  This  is  found  "lo  be  universailv  the  case,  in  what- 
ever season  or  whatever  climate  the  expeviment  be  tried. 
This  proportion  is  also  found  to  exist  in  the  highest  points 
of  the  atmosphere  that  have  been  reached  by  means  of 
balloons. 

A  bodv  projected  horizontally  to  the  distance  of  about 
4-35  miles,  if  there  were  no  resistance  in  the  atmosphere, 
would  not  fall  again  to  the  surface  ot  the  Eanh,  but  would 
revolve  round  it  as  a  satellite  j  ihe  ccnlrilugal  force  being 
then  equal  lo  its  gravity. 

The  ravs  of  llaiu  do  not  move  in  a  stra'crht  line  throutrh 
the  atmospltcre  ;  but  are  iniiecled  continually  towards  the 
Earrh  :  so  that  the  stars  appear  more  elevated  on  the  hori- 
zon than  thev  real  I  v  are. 

We  find,  iVom  ihe  ni^^st  accurate  observations,  that  the 
refraction,  which  the  atmosphere  produces,  is  independent 
of  its  teiTipcrature,  and  proportional  to  its  densitv.  But, 
as  the  density  \anes  according  to  the  temperature;  it  is 
necessaiV  to  attend  not  oidy  10  the  stale  of  ilie  barometer, 
but  also  of  the  therninmcier. 

The  humidity  of  the  air  produces  very  little  effect  on  its 
refractive  powers,  and  may  ihcrefore  be  safely  omitled. 

The  temperature  of  the  wholu  atmosphere  being  sup- 
posed at  zero,  its  density  will  diminish  in  a  geometrical 
progression,  according  to  Us  tlistance  from  the  surface  of 
l^he  Earth :  and  we  iind  by  experience  that,  ihe  height  of 

the 


14  A  Synopsis  of  the  principal 

the  barometer  being  29- 92  inches,  the  refraction  at  the  hO" 
rizon  is  31/  r>^'\7.  h  would  be  only  30'  2-i'\]  if  its  den- 
sity diminished  in  arithmetical  progression  ;  and  would  be 
nothing  at  the  surface.  The  horizontal  refraction,  u  hich 
we  observe  about  35'  6",0,  is  a  mean  between  these 
limits. 

When  the  apparent  heiiiht  of  a  star  upon  the  horizon 
does  not  exceed  eleven  degrees?,  its  sensible  refraction  de- 
pend.- only  on  the  state  of  the  bavomt'.er  and  thermometer 
in  the  place  of  observation ;  and  it  is  nearly  proportional  to 
the  tangent  of  the  apparent  distance  of  the  ^t?r  from  ihe 
zenith,  diminished  bv  3^  times  the  ccjrrespondnis  retractioa 
at  this  distance,  the  thermometer  being  considereil  as  at  the 
freezing  point  and  the  barometer  at  29*92  inches.  It  is 
from  these  principles  tiiai  have  been  formed  the  Tables  of 
Refraction,  corropondmg  to  the  several  variations  in  the 
scale  of  the  thermometer  and  baronieier. 

The  action  of  the  Sun  and  Moon  has  a  consiflerable  ef- 
fect on  the  water  of  tlie  ocean,  and  produces  the  phaeno- 
niena  of  the  tides. 

The  sea  rises  and  falls  twice  in  each  interval  of  lime 
comprised  between  the  consecutive  returns  of  the  Woon  to 
the  same  meridian.  The  mean  interval  of  these  returns  is 
1*^  0^  50'  2S",3  :  consequently  the  mean  inteival  between 
two  followinji  periods  of  hiiih  water  is  12''  2')''  14 ',3.  So 
that  the  retardation  in  the  time  of  hi2;h  water,  from  one 
day  to  another,  is  30'  28"  in  its  mean  state  :  and  it  is  af- 
fected by  all  those  causes  which  influence  the  Mt)on's  mo- 
tion. 

This  retardation  varies  with  the  phases  of  the  Moon.  It 
is  at  its  minimum  towards  the  syzigies  when  the  tides  arc 
at  their  maximum,  and  it  is  then  only  Sb'  57". !•  But, 
when  the  tides  are  at  their  minimum,  or  towards  the  qua- 
dratures, it  is  then  the  greatest  possible;  and  amounts  to 
l"^  14'  oS",8. 

The  variation  in  the  distances  of  the  Sun  and  Moon  from 
the  Earth  (and  particularly  the  Moon)  has  an  influence' 
also  on  this  retardation.  Each  minute  in  the  increase  or 
diminution  of  the  apparent  diameter  of  the  Moon  anjimcnts 
or  diminishes  this  retardation  3'  42", 9  towards  the  syzigies: 
but  towards  the  quadratures  the  effect  is  three  times  less. 

The  daily  retardation  of  the  tides  varies  likewise  with 
the  declination  of  the  Sun  and  Moon.  In  the  syzigies,  at 
the  time  of  the  solstices,  it  is  about  2'  13",9  greater  than 
in  its  mean  state :  and  it  is  diminished  in  the  same  propor- 
lion,  at  the  time  of  the  equinoxes.     On  the  contrary,  in 
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"the  quadratures,  at  the  time  of  the  equinoxes,  it  exceeds  its 
mean  state  by  V  49",2;  and  is  in  a  si-uilar  manner  dimi- 
nished by  this  quaniily,  at  the  time  of  the  solstices. 

The.  height  oi  the  tides  is  also  considerably  influenced 
by  all  those  causes  which  hu\  e  been  just  n-entioned  ;  and 
depends  on  ihe  phases  and  position  of  the  Moon  in  her  or- 
bit. It  is  greatest  when  the  Moon  is  in  the  syzigies  ;  and 
is  diminished  in  the  quadratures.  The  dhiance  likewise  of 
the  Sun  and  Moon  from  the  Earth,  as  well  as  their  declina-' 
tion,  has  a  material  effect  upon  ihe  height  of  the  tides. 

But  the  state  of  the  tides  is  so  modified  by  the  nature 
and  position  of  the  coasts,  the  depth  of  the  channel,  the 
operation  of  the  winds,  and  bv  other  causes,  that  the  above 
laws  will  not  always  be  foiuul  to  correspond  with  the  actual 
state  of  the  tides,  particularly  near  the  coast,  or  in  rivers. 
It  will  however  be  found,  from  the  mean  of  a  number  of 
observations,  that  the  inequalities  in  the  heights  and  in  the 
intervals  of  the  tides  have  various  jicriods.  Some  are  of 
half  a  day  and  a  day  ;  others  art  of  half  a  month  and  a 
month;  whilst  others  again  are  of  half  a  year  and  a  year: 
and  some  are  the  same  as  the  times  of  the  revolutions  of 
the  lunar  nodes  and  apsides. 

The  action  of  tht-  Moon  upon  the  waters  of  the  ocean  is 
triple  that  of  the  Sun. 

AJars, 

Mars  is  easiK'  known  in  the  heavens  bv  bis  red  and  fiery 
appearance.  He  performs  his  sidereal  rewdulion  in  68G'* 
23"^  30'  39',0  or  in  1*881  Julian  years  :  and  liis  mean  syno- 
dical  revolution  in  about  760  ilavs,  or  in  about  2' 135  years. 

Y{\%  mean  distance  from  the  Sun  is  l"52t;  that  of  the 
-Earth  being  considered  as  unity.  This  makes  his  mean 
distance  above  14-3  millions  of  miles. 

The  eccentricity  of  his  orbit  is  -093:  half  the  major  axis 
being  considered  as  imity. 

His  mean  longitude,  at  the  commencement  of  the  pre- 
sent century,  was  in  2'  4°  7'  2  ',3. 

The  longitude  of  bis  perihelion  was,  at  the  same  time,  in 
Ijs  2="  24'  23". 9:  but  the  line  of  the  apsides  has  an  appa- 
rent motion,  according  to  the  order  of  the  signs,  of  1'  5 ',9 
in  a  year,  or  1°  49'  52  ',4  in  a  century. 

His  orbit  is  incUntd  to  the  plane  of  the  ecliptic  in  an 
angle  of  l'5r3',5:  which  angle  decreases  about  1",4  in 
a  century. 

His  orbit  at  the  commencement  of  the  present  century 
pressed  the  ecliptic  in  i^  IS''  i'  28",0;  but  the  place  of  the 

nodci 
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nodes  has  an  apparent  motion  in  longitude,  according  to 
the  order  of  the  signs,  of  26 ',8  in  a  year,  or  44'  41",5  in  a 
cenlury. 

The  rolation  on  his  axis  is  performed  in  1^  O"^  39'  2l'',3: 
and  his  axis  is  inclined  to  the  ecliptic  in  an  angle  of  59' 
41'  49",2. 

i     [His  mean  diameter  is  equal  to 4398  miles:  consequently 
he  is  rather  more  than  halt  the  size  of  our  Earth] 

His  mass,  compared  with  that  of  the  Sun  considered  as 
unity,  is 


[The  proportion  of  light  and  heat^  received  by  him  from 
the  Sun,  is  "43  :  that  received  by  the  Earth  being  considered 
as  unity.] 

He  has  a  very  dense  but  moderate  atmosphere :  and  he  is 
not  accompanied  by  any  satellite. 

As  viewed  from  the  Earth,  the  motion  of  Mars  appears 
sometimes  retrograde.  'I'he  mean  arc  which  he  describes 
in  this  case  is  16°  12':  and  its  mean  duration  is  about  73 
davs.  This  retrooradation  connnences,  or  finishes,  when 
the  planet  is  not  more  than  136^  48'  from  the  Sun. 

Mars  changes  his  phases  somewhat  in  the  same  manner 
as  the  Moon  does  from  her  first  to  her  third  quarter,  ac- 
cording to  his  various  positions  with  respect  to  the  Earth 
and  the  Sun  ;  but,  he  never  becomes  cornicular,  as  the 
Moon  does  when  near  her  conjunctions.  His  mean  appa- 
rent  diameter  is  9", 7  :  which  augments  in  proportion  as  the 
planet  approaches  its  opposition,  when  it  is  equal  to 
29",2. 

His  parallax  is  nearly  double  that  of  the  Sun. 

,  Jupiter. 

Jupiter  is,  next  to  Venus,  the  most  brilliant  of  all  the 
planets  :  whom  he  sometimes  however  surpasses  in  bright- 
ness. He  performs  his  sidereal  revolution  in  4332*^  14^^ 
IS'-H'jO;  or  in  11-862  Julian  years.  But  this  period  is 
subject  to  some  inequalities.  He  performs  his  mean  syno- 
dical  revolution  in  aliout  399  days. 

His  mean  distance  from  the  Sun  is  5-203  ;  that  of  the 
Earth  being  considered  as  unity.  This  makes  his  mean  di- 
stance above  485  millions  of  miles. 

The  eccentricity  of  his  orbit  is  '0482 ;  half  the  major 
axis  being  considered  as  unity. 

His  mean  longitude  at  the  con)mencement  of  the  present 
cenlury  was  in  3'  22°  O'  36",  1 . 

The  lomritude  of  his  perihelion  was,  at  the  same  time, 
in  0'  1  T"  fa'  35",1 :  but  the  line  of  the  apsides  has  an  ap- 
parent 
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{parent  motion,  according  to  the  order  of  the  signs,  of  36",7 
in  a  year,  or  l"  34'  33",8  in  a  century. 

His  orbit  is  inclined  to  the  plane  of  the  ecliptic  in  an 
angle  of  1°  IS'  5\",5  :  which  is  observed  to  decrease  nearly 
22",6  in  a  century. 

His  orbit,  at  the  comrriencement  of  the  present  century, 
crossed  the  ecliptic  in  3^  8°  25'  34",2.  But  the  place  of 
the  7?o(fe5  has  an  apparent  motion  in  longitude,  according 
to  the  order  of  the  signs,  of  34",3  in  a  year,  or  57'  I2",4  in 
a  century. 

Tht  rotation  on  his  axis  is  performed  in  9^  55'49",7: 
and  his  oxa  forms  an  angle  of  86''  54'  30",0  with  the  plane 
of  the  eclipu'c. 

[His  mean  diameter  is  equal  to  91522  miles  :  consequently 
he  is  about  11|  times  as  large  as  our  Earth.]  The  axis  of 
his  poles  is  to  his  equatorial  diameter  as  "9287  to  1,  or  as 
13  to  14. 

His  mass,  compared  with  that  of  the  Sun  considered  as 
unity,  is  -nrsVo-g  •  ^^^  ^'^  density  is  -909501. 

[The  proportion  of  light. and  heat,  received  from  the  Sun, 
is  -037 :  that  received  by  the  Earth  being  considered  as 
unity.] 

He  is  surrounded  by  faint  substances  called  zones  or  belts; 
which  are  supposed  to  be  parts  of  his  atmosphere.  And  he 
is  accompanied  by  four  satellites. 

A  body,  which  weighs  one  potind  at  the  equatorial  sur- 
face of  the  Earth,  would,  if  removed  to  the  surface  of  Jupi- 
ter, weigh  2*281  pounds. 

As  seen  from  the  Earth,  the  motion  of  Jupiter  appears 
sometimes  to  be  retrograde.  The  mean  arc  which  he  de- 
scribes in  this  case  is  about  9^  54':  and  its  mean  duration 
is  about  121  days.  This  retrogradation  commences,  or 
finishes,  when  the  planet  is  not  more  distant  than  115*^  12' 
from  the  Sun. 

His  mean  apparent  eqiiatorial  diameter  is  38"2:  it  is 
greatest  when  in  opposition,  at  which  time  it  is  ec^ual  to 
47",6. 

Saturn. 

Saturn  performs  his  sidereal  revolution  in  10758''  23^ 
16'34",2  3  or  in  29*456  Julian  years.  But  this  period  is 
subject  to  some  inequalities.  His  mean  synodical  revolu- 
tion is  performed  in  about  378  days. 

H\s  mean  distance  from  the  Sun  is  9*539;  that  of  the 
Earth  being  considered  as  unity.  This  makes  his  mean 
distance  above  890  millions  of  miles, 
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The  eccentricity  of  his  orbit  is  -0362 ;  half  the  major  axis 
being  taken  as  unity. 

His  mean  longitude  at  the  commencement  of  the  present 
century,  was  in  4=  IS*'  20'  31  ',5. 

The  lonoitude  of  his  perihelion  was,  at  the  same  time,  in 
3^  29°  8'  57",9:  but  the  line  of  the  apsides  has  anapparent 
motion  in  longitude,  according  to  the  order  of  the  signs,  of 
1'  9 ',3  in  a  year,  or  1°  35'  47',!   in  a  century. 

His  orbit  is  inclined  to  the  plane  of  the  ecliptic  in  an 
anorle  of  2^  29'  38",1  :  which  is  observed  to  decrease  about 
13", 5  in  a  century. 

His  orbit,  at  the  commencement  of  the  present  century, 
crossed  the  ecliptic  in  3^  21°  33' 46", 3  :  but  the  place  of 
the  nodes  has  an  apparent  motion  in  longitude,  according 
to  the  order  of  the  signs,  of  i^7",4  in  a  year,  or  43'  43", 3  in 
a  century. 

The  rotation  on  his  axis  is  performed  in  lO*'  16'  19"52: 
[ar.d  the  axis  is  inclined  in  an  angle  of  38°  41'  to  the  plane 
of  the  ecliptic] 

[His  mean  diameter  is  76O68  miles:  consequently  he  is 
nearly  10  times  as  large  as  our  Earth.]  The  axis  of  his 
poles  is  to  his  equatorial  diameter  as  11  to  12. 

His  mass,  compared  with  that  of  the  Sun  considered  as 
unity,  is  ^rr^V-w^    [''"^  his  density  is  -OS.] 

[The  proportion  of  light  and  heat  received  from  the  Sun 
is  '0011 ;  that  received  by  the  Earth  being  considered  as 
unity.] 

Saturn  is  sometimes  marked  by  zones  or  belts ;  which 
are  probably  obscurations  in  his  atmosphere.  And  he  is 
accompanied  by  seven  satellites. 

The  most  singular  phsenomenon,  however,  attending  this 
planet,  is  the  double  ring  with  which  he  is  surrounded. 

This  rinse,  which  is  very  thin  and  broad,  is  inclined  to 
the  plane  of  the  ecliptic  in  an  angle  of  3P  19'  12'',0;  and 
revolves  from  west  to  east,  in  a  period  of  lo'*  29'  16  ",8,  about 
an  axis  perpendicular  to  its  plane  and  passing  through  the 
cenire  of  the  planet. 

The  breadth  of  the  ring  is  nearly  equal  to  its  distance  from 
the  surface  of  Saturn  :  that  is,  about  {-  of  the  diameter  of 
the  planet. 

The  surface  of  the  ring  is  separated  in  the  middle  by  a 
black  concentric  band,  which  divides  it  into  two  distinct 


rings 


The  edges  of  this  ring,  being  very  thin,  sometimes  disap- 
pear:  and,  as  this  edge  will  present  itself  to  the  Sun  twice 
in  each  revolution  of  the  planet,  it  is  obvious  that  the  dis- 
appearance 
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appearance  of  the  ring  will  occur  about  once  in  15  years; 
but  under  circumstances  oftentimes  very  different, 

[The  intersection  of  the  ring  and  the  ecliptic  is  in  5'  20*^ 
and  IP  20^:  consequently,  when  Saturn  is  in  either  of 
those  signs,  his  ring  will  be  invisible  to  us.  On  the  con- 
trary, when  he  is  in  2'  20°  or  8^  20%  we  may  see  it  to  most 
advantage.  This  was  the  case  towards  the  end  of  the  year 
1811.  Regard,  however,  must  be  had  to  the  position  of 
the  Earth.] 

As  viewed  from  the  Earth,  the  motion  of  Saturn  some- 
times appears  retrograde.  The  mean  arc  which  he  describes 
in  this  case  is  about  6°  18':  and  its  duration  is  nearly  139 
days.  This  retrogradation  commences,  or  finishes,  when 
the  planet  is  distant  about  108^  54'  from  the  Sun. 

His  mean  apparent  diameter  is  1  7"j6. 

Telescopic  Planets. 

Uranus  was  discovered  by  Dr.  Herschel,  March  13, 
1781,  who  gave  it  the  name  of  the  Georgium  Sidus.  It 
performs  its  sidereal  revolution  in  30688''  17''  6'  16",2 ;  or  in 
about  84  Julian  years:  and  it  is  probably  situated  at  the 
confines  of  the  planetary  system. 

Its  distance  from  the  Sun  is  upwards  of  1800  millions  of 
miles  :  and  its  apparent  diameter  is  scarcely  3",9. 

Its  mass  compared  with  that  of  the  Sun  considered  as 
unity,  is  y^ior. 

Six  satellites  accompany  this  planet ;  w^liich  move  in 
orbits  nearly  perpendicular  to  the  plane  of  the  ecliptic. 

The  elements  of  the  four  remaining  telescopic  planets  are 
not  yet  ascertained  with  sufficient  precision. 

Satellites. 

The  number  of  satellites  in  our  system,  at  present  known, 
is  eighteen  :  namely,  the  Aloon  which  revolves  round  the 
Earth;  four  that  belong  to  Jupiter,  seven  to  Saturn,  and 
six  to  Uranus.  The  Moon  is  the  only  one  visible  to  the 
naked  eye. 

They  all  move  round  their  primary  planets,  as  their  cen- 
tre, by  the  same  law  sas  those  primary  ones  move  round  the 
Sun  :  namely, 

I.  The  orbit  of  each  satellite  is  an  ellipse,  of  which  the 
primary  planet  occupies  one  of  the  foci. 

It.  The  areas,  described  about  the  primary  planet,  ly  the 
radius  vector  of  the  satellite,  are  proportional  to  the  times 
employed  in  describing  them. 

B  2  III.  The 
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IT  I.  The  squares  of  the  times  of  the  revolutions  of  the  sa^ 
tellites,  round  their  respective  primary  planets,  are  to  each 
other  as  the  cubes  of  their  mean  distances  from  the  primary. 

Moon. 

The  motions  of  the  Moon  are  exceedingly  eccentric  and 
irreoular.  She  perfornis  her  mean  sidereal  revolution  in 
'J 7 ''"7'' 43'  11", 5.  But  this  period  is  variable:  and  a  com- 
parison of  the  modern  observations  with  the  ancient  proves 
incontestably  an  acceleration  in  her  mean  motion.  Her 
mean /^o/jzV(7/ revolution  is  27'' 7'' 43' 4", 7  :  and  her  mean 
synodical  revolution  is  29'^  12''  44'  2",8. 

Her  mtan  distance  from  the  Earth  is  29'982175  times 
the  diameter  of  the  terrestrial  equator;  or  above  237  thou- 
sand njilesv 

The  eccentricity  of  her  orbit  is  '0,548 '-•53  ;  the  mean  dis- 
tance irom  the  Earth  being  taken  e([ual  to  unity.  But  this 
eccentricity  is  variable  in  each  revolution. 

Her  mean  longitude,  at  the  commencement  of  the  pre- 
sent century,  was  in  3=  21°  36'  42",  1. 

Her  velocity  varies  in  different  parts  of  her  orbit.  She 
is  swiftest  in  her  perigee  (or  point  nearest  the  Earth)  ;  and 
slovv'est  when  in  her  apt)o;ee  (or  point  furthest  from  the 
Earth).  Her  mean  diurnal  velocity  is  equal  to  13"  10'34",9, 
or  about  13  times  greater  than  that  of  the  Sun. 

The  greatest  equation  of  her  centre  is  6^  17'  34", 5. 

The  mean  longitude  of  her  perihelion  was,  at  the  com- 
mencement of  the  present  century,  in  8"^  'IG^  6'  3",1  :  but 
the  line  of  the  apsides  has  a  motion,  according  to  the  order 
of  the  siorns.  The  period  of  a  sidereal  revolution  of  the 
apsides  is  3232'^  13''  56'  16', 8,  or  nearly  9  years.  The  pe- 
riod of  a  tropical  revolution  of  the  apsides  is  but  3231''  11^ 
24'  8", 6.  But  these  periods  are  not  uniform  :  for  they  have 
a  secular  irregularity,  and  are  retarded  whilst  the  motion  of 
the  Moon  itself  is  accelerated.  I'he  period  of  an  anomalistic 
revolution  of  the  Moon  is  27^^  13'M  8' 37", 4. 

Her  orbit  is  inclined  to  the  plane  of  the  ecliptic  in  au 
an""le  of  5°  9' :  but  this  inclination  is  variable.  The  greatest 
inequality,  which  sometimes  extends  to  S'  47", I,  is  pro- 
porlionarto  the  co-sine  of  the  angle  on  which  the  inequality 
in  ihe  motion  of  the  nodes  depends. 

Her  orbit,  at  ,the  commencement  of  the  present  century, 
crossed  the  ecliptic  in  0^  15'35'26",3:  but  the  place  of 
her  nudes  is  variable.     They  have  a  retrograde  motion,  and 

make 
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make  a  sidereal  revolution  in  6793'^  lo'^  6'  30",0;  or  in 
about  18'6  Julian  years.  This  variation,  however,  is  subject 
to  many  inequalities  :  of  which,  the  greatest  is  proporti.)nal 
to  the  sine  of  double  the  distance  of  the  Moon  from  the 
Sun;  and  extends  to  l''  37'  43", <i  at  its  niaxinnjm.  A  sv- 
nodical  revolution  of  the  nodes  is  pcrfornied  in  'MG'^  14'^ 
52' 43", 6.  The  n)Olion  of  the  ncdcs  is  subject  also  to  a 
secular  inequality,  dependent  on  the  acceleration  of  the 
Moon's  mean  motion. 

The  rotation  of  the  Moon  on  her  axis  is  equal  and  luii- 
form  :  and  it  is  performed  in  the  same  time  as  the  tropical 
revolution  in  her  orbit ;  whence  she  always  presents  nearly 
the  same  face  to  the  Earth.  But,  as  the  motion  of  the 
Moon,  in  her  orbit,  is  periodically  variable,  we  sometimes 
see  more  of  her  eastern  edire,  and  sometimes  more  of  her 
western  edtre.  This  appearance  is  called  the  llhratlon  of 
the  Moon  in  longiUule. 

The  axis  of  the  Moon  is  inclined  to  the  plane  of  the 
ecliptic  in  an  anole  of  SS^  29'  49'.  In  consequence  of  this 
position  of  the  Moon,  her  poles  alternatelv  become  visible 
to,  and  obscured  from  us:  and  this  phcenomenon  is  called 
Jier  libration  in  latitude. 

There  is  also  another  optical  deception  arising  from  the 
Moon  being  seen  from  the  surface  of  the  Earth,  instead  of 
the  centre.     This  appearance  is  called  her  diurnal  libration. 

There  are  other  inequalities  in  the  Moon's  motion,  aris- 
ing from  the  action  and  influence  of  the  Sun.  The  prin- 
cipal of  these  arc, 

1.  The  £i^6:c/ro«  ;  whose  constant  effect  is  (o  diminish  the 
equation  of  the  centre  in  the  svzigies,  and  to  augment  it  in 
the  quadratures,  if  this  diminution  and  increa'se  were  al- 
ways the  same,  the  erection  would  depend  only  on  the  an- 
gular distance  of  the  Moon  from  the  Sun  :  but  its  absolute 
value  varies  also  with  the  distance  of  the  Moon  from  the 
perigee  of  its  orbit.  After  a  long  series  of  observations, 
we  are  enabled  to  represent  this  inequality  by  supposing  it 
equal  to  the  sine  c)f  double  the  distance  of  the  Moon  from 
the  Sun,  minus  the  distance  of  the  Moon  from  its  perigee. 
At  its  maximum,  it  amounts  to  1°  18'  2",4. 

2.  The  f'^ariation;  which  disappears  in  the  svzliiies  and 
quadratures,  and  IS  greatest  in  the  octants.  It  is  then  equal 
to  31' 44",  1:  whence  it  is  proportional  to  the  sine  of  double 
the  distance  of  the  Moon  from  the  Sun.  Its  duration  is 
half  a  svnodical  revolution  of  the  Moon. 

3.  The  Annual  Equation  ;  which  tt)llows  exactly  the  same 
law  as  the  equation  of  the  centre  of  the  Sun,  with  a  contrary 
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sign.  For,  when  the  Earth  is  in  its  perihelion,  the  orbit  of 
the  Moon  is  enlarged  by  the  action  of  the  Sun ;  and  the 
Moon  therefore  requires  more  time  to  perform  her  revolu- 
.  lion.  But,  as  the  Earth  proceeds  towards  its  aphelion,  the 
Moon's  orbit  contracts.  Hence  the  period  of  this  inequa- 
lity is  an  anomalistic  year :  and,  at  its  maximum,  it 
amounts  to  11'  15",9.     It  is  subject  to  a  secular  inequality. 

The  figure  of  the  Moon  is  that  of  an  oblate  spheroid,  like 
the  Earth.  Her  mean  diameter  is  in  the  proportion  to  that 
of  the  Earth,  as  5823  to  21332  ;  or  as  I  to  3-665.  Whence 
her  mean  diameter  will  be  about  21 60  miles. 

Her  volume,  compared  with  that  of  the  Earth,  is  ^y-:  but 
her  7nass  is  only  -^A-^. 

The  apparent  diameter  of  the  Moon  varies  according  to 
her  distance  from  the  Earth.  When  nearest  to  us  it  is 
33'  31",1 ;  but  at  her  greatest  distance  it  is  29'  21",9.  Her 
mean  apparent  diameter  is  3 J'  26'',5. 

Her  mean  horizontal  parallax  is  equal  to  5  7'  34",2. 

The  phases  of  the  Moon  are  caused  by  the  reflection  of 
the  Sun's  light ;  and  depend  on  the  relative  positions  of 
the  Sun,  the  Earth,  and  the  Moon. 

An  eclipse  of  the  Moon  can  take  place  only  at  the  time 
of  her  opposition  to  the  Sun ;  and  is  caused  by  her  passing 
through  the  shadow  of  the  Earth.  That  shadow  is  3i  times 
longer  than  the  distance  between  the  Moon  and  the  Earth: 
and  its  breadth,  where  it  is  traversed  by  the  Moon,  is  about 
2f  times  greater  than  the  diameter  of  the  Moon.  The 
breadth  of  the  Earth's  shadow,  where  it  is  traversed  by  the 
Moon,  is  equal  to  the  ditference  between  the  semidiameler 
of  the  Sun,  and  the  sum  of  the  horizontal  parallaxes  of  the 
Sun  and  Muon. 

[The  Moon  cannot  be  eclipsed,  however,  if  her  distance 
from  the  place  of  her  node,  at  the  time  of  her  opposition, 
exceeds  13°  21':  but,  if  it  is  within  7"  47',  there  will  cer- 
tainly be  an  eclipse.  The  duration  of  the  eclipse  will  de- 
pend on  the  apparent  diameter  of  the  Moon,  and  on  the 
breadth  of  the  shadow  at  the  point  where  she  traverses  it.] 

The  Sun  cannot  be  eclipsed  unless  the  Moon  be  in  con- 
junction :  and  then  only  when  the  centres  of  the  Sun  and 
Moon  are  in  the  same  straighi  line  with  the  eye  of  the  spec- 
tator on  the  Earth.  In  such  case,  if  the  apparent  diameter 
of  the  Moon  be  greater  than  that  of  the  Sun,  the  eclipse 
will  ho  total:  but,  if  it  be  less,  it  will  be  ajinular.  Par- 
tial eclipses,  however,  may  arise  j  as  in  the  case  of  lunar 
eclipse . 

[The  Sun  cannot  be  totally  obscured  for  a  longer  period 
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of  time  than  four  minutes  :  but  the  Moon  may  be  hid  from 
our  view  for  a  much  longer  period. 

[The  number  of  eclipses  in  a  year  cannot  be  less  than 
two,  nor  more  than  seven.] 

Eclipses  generally  return  in  the  same  order  and  mag- 
nitude at  the  end  of  223  lunations.  For,  in  223  mean  sy- 
nodical  revolutions,  there  are  6585'^  7''  42'  31",7  :  and,  in 
65Sb^  18''  41'  45", fi  there  are  19  mean  synodical  revolutions 
of  the  Moon's  nodes.  Therefore,  at  the  end  of  65 85"^  7'^ 
42'  31",7,  the  Moon's  mean  longitude  will  be  only  28'  32'' 
behind  the  mean  place  of  her  nodes.  In  6585  days  there 
are  16  Julian  years  and  11  days,  if  there  are  four  leap  years 
in  that  period  :  but  if  there  are  fvt  leap  years,  they  form 
no  more  than  16  Julian  years  and  10  days. 

The  atmosphere  of  the  Moon,  if  it  has  any,  must  be  ex- 
tremely attenuated  ;  and  must  be  more  rare  than  that  which 
we  can  produce  with  our  best  air-pumps. 

The  light  of  the  Moon  is  300000  times  more  Vv-eak  than 
that  of  the  Sun.  Its  rays,  collected  by  the  aid  of  powerful 
glasses,  do  not  produce  any  sensible  elTect  on  the  thermo- 
meter. 

The  refraction  of  the  rays  of  light,  at  the  surface  of  our 
Earth,  must  be  at  least  1000  times  greater  than  at  the  sur- 
face of  ihe  Moon. 

Volcanoes  and  mountains  are  discovered  on  her  surface, 
by  the  aid  of  the  telescope. 

A  body  projected  from  the  surface  of  the  Mr>on,  with 
a  momentum  that  would  cause  it  to  proceed  at  the  rate  of 
about  8200  feet  in  the  first  second  of  time,  and  whose  direc- 
tion should  be  in  a  line  which  ai  that  moment  passed  through 
the  centre  of  the  Earth  and  Moon,  would  not  fall  again  to 
the  surface  of  the  Moon  ;  but  would  become  a  satellite  to 
the  Earth.  Its  primitive  impulse  miglit,  indeed,  be  such 
as  to  cause  it  even  to  precipitate  to  the  Earth.  The  stones, 
which  have  fallen  from  the  air,  may  be  accounted  for  in 
this  manner. 

Satellites  of  Jupiter. 

By  the  aid  of  the  telescope  we  may  discover  four  satel- 
lites revolving  round  Jupiter.  The  sidereal  revolutions  of 
these  bodies  are  jiiven  in  the  following;  table:  together  with 
their  mean  distances  from  Jupiter,  the  semi-diameter  of 
that  planet's  equator  being  considered  as  unity  ;  and  like- 
wise their  masses,  compared  with  Jupiter  considered  also 
as  unity. 

B  4  Satellite. 
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Satel- 
lite. 

Sidereal  Revolution. 

JMean 
Distance. 

Mass. 

I. 
II. 
III. 
IV. 

1''18"27'33",.5 

3    13    13  42,0 

7      3  42  33  ,4 

\Q   16  31  49  ,7 

1'J769137788148 

3  551181017849 

7   154552783970 

16  688769707O84 

5-812964 

9  248679 

14-752401 

25946860 

•00001 73281 
0000232355 
C0G0S84973 
0000426591 

First  Satellite.  The  inclination  of  the  orbit  of  this  sa- 
tellite does  not  dififer  much  from  the  plane  of  Jupiter's  orbit. 
Its  eccentricity  is  insensible. 

Second  Satellite.  The  eccentricity  of  the  orbit  of  this 
satellite  is  also  insensible.  The  inclination  of  its  orbit,  to 
that  of  its  primary,  is  variable;  as  well  as  the  position  of 
its  nodes. 

Third  Satellite.  This  satellite  has  a  little  eccentricity  5 
and  the  line  of  its  apsides  has  a  direct  but  variable  motion  : 
the  eccentricity  itself  is  also  subject  to  very  sensible  varia- 
tions. The  inclination  of  its  orbit  to  that  of  Jupiter,  anc| 
the  position  of  its  nodes,  are  far  from  being  uniform. 

Fourth  Satellite.  The  eccentricity  of  this  satellite  is 
greater  than  that  of  any  of  the  other  three;  and  the  line  of 
the  apsides  has  an  annual  and  direct  motion  of  42'  58", 7= 
The  inclination  of  its  orbit,  with  the  plane  of  Jupiter's  or- 
bit, forms  an  angle  of  about  2**  25'  48":  but  this  angle,  al- 
though stationary  about  the  middle  of  the  last  century,  has 
lately  begun  to  increase  very  sensibly.  At  the  same  time 
the  motion  of  its  nodes  has  begun  to  diminish. 

The  motions  of  the  first  three  satellites  are  related  to  each 
other  by  a  most  singular  analogy.  For,  the  mean  sidereal 
or  synodical  motion  of  the  first,  added  to  twice  that  of  the 
third,  is  constantly  equal  to  three  times  the  mean  motion 
of  the  second.  And,  the  mean  sidereal  or  synodical  longi- 
tude of  the  first,  minus  three  times  tliat  of  the  second,  plus 
twice  that  of  the  third,  is  always  equal  to  two  right  angles. 

The  satellites  of  Jupiter  are  liable  to  be  eclipsed  bv  pass- 
ing through  his  shadow;  and,  on  the  other  hand,  they  are 
frequently  seen  to  pass  over  his  disk,  and  eclipse  a  portion 
of  his  surface.  This  happens,  to  the  first  and  second  sa- 
tellite, at  every  revolution  :  the  third  very  rarely  escapes  in 
each  revolution :  but,  the  fourth  (on  account  of  its  great 
distance  and  inclination)  is  seldotyi  obscured. 

These  eclipses  are  of  great  utility  in  enabling  us  to  deter- 
inine  the  longitude  of  places,  by  their  observation  :  and 
they  likewise  exhibit  some  curious  phoenomena  with  respect 
to  light. 

From 


Elements  of  Astronomy.  25 

From  the  singular  analogy,  above  alluded  to,  it  follows 
that  (for  a  great  number  of  years  at  least)  the  first  three 
satellites  cannot  be  eclipsed  at  the  same  time:  for,  m  the 
gimultaneous  eclipses  of  the  second  and  third,  the  first  will 
always  be  in  conjunction  with  Jupiter ;  and  vice  versa. 

Satellites  of  Saturn. 
Seven  satellites  may  be  seen,  by  means  of  the  telescope., 
to  revolve  about  Saturn;  the  elements  of  which  are  but 
little  known,  on  account  of  their  great  distance.  The  fol- 
lowing table  will  show  the  durat'ion  of  their  sidereal  re- 
volutions, and  theii-  mean  distances  in  semi-diameters  of 
Saturn. 


1 

iVieaii 

Satellite. 

Sidereal  Revolution. 

Di'-:tance. 

I. 

0'i22'^37'30'M 

0'' 94271 

3  080 

II. 

J      8    53      S  ,7 

1  37024 

3  952 

III. 

1   21    18  25  ,9 

1   88/80 

4-S93 

IV. 

2   17   44  51  ,1 

2  7394s 

6-263 

V. 

4   12    25    11  ,1 

4  5x749 

87^4 

VI. 

15  22    41    13  ,9 

15  Q4530 

20-205 

VII. 

79     7   54  37  ,4 

79  32960 

59- 154 

The  orbits  of  the  first  six  satelliies  appear  to  be  in  the 
plane  of  Saturn's  ring  :  whilst  the  seventh  varies  from  it 
very  sensibly. 

Satellites  of  Uranus. 
Six    satellites   revolve  round   Uranus:  whicb,  together 
with  their  primary,  can  be  discovered  only  by  the  telescope. 
The  following  table  will   show   their  sidereal   revolutions, 
and  mean  distances  in  seliii-diamcters  of  the  primary. 


Mean 

Satellite. 

Sidereal  Revoli 

ation. 

Distance. 

I. 

5''21"25'20",6 

5^1  8920 

13120 

II. 

8   16  57  47  ,5 

8  7068 

17022 

HI. 

10  23     3   59  ,0 

10  9611 

I9-&45 

IV. 

13    10  5Q  29  ,S 

13  "4559 

22752 

V. 

38      1   48     0  ,0 

38  0750 

45507 

VJ. 

107   16  39  50  ,1 

107  6944 

91-008 

All  these  satellites  move  in  a  plane  which  is  nearly  per- 
pendicular to  the  plane  of  the  planet's  orbit,  and  contrary 
to  the  order  of  the  signs! 
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II.  ^n  Account  of  the  Great  Derbyshire  Denudation,  Bij 
Mr.  J.  Farey  Senior.  In  a  Letter  to  the  Right  Hon. 
5?V  Joseph  Banks,  Bart.  K.B.  P.R.S,* 

Sir,  JL  had  but  recently  entered  on  the  survey  of  Derby- 
shire and  its  environs,  which  under  your  kind  patronage  I 
was  induced  to  commence  in  the  autumn  of  I8O7,  and  had 
only  cursorily  examined  the  strata,  in  my  way  from  Cham- 
wood  Forest  and  Breedon  in  Leicestershire,  in  order  to  meet 
you  at  Overton  Hall,  before  I  perceived  clearly,  that  those 
principles  which  contemplate  the  terrestrial  strata  as  ter- 
minating or  ending  in  one  direction  (simple  and  important 
as  they  are),  which  I  had  learned  under  Mr.AVilliam  Smith 
in  1801,  and  which  he  has  so  successfully  applied  in  the 
filling  up  of  his  maps  of  the  strata  in  the  south-east  and 
east,  and  some  of  the  middle  parts  of  England,  would  fail 
rae,  in  their  application  to  the  strata  of  Derbyshire,  without 
taking  into  consideration  along  with  them,  not  only  the 
denudation,  or  local  stripping  off,  of  patches  of  strata,  some 
of  immense  extent  and  thickness,  and  even  more  consider- 
able than  those  which  I  had  discovered  to  be  missing  f 
from  off  the  Wealds  of  Kent,  Sussex,  and  Surry,  and  had  ex- 
plained to  you,  by  a  rough  section  across  this  great  southern 
denudation  in  ISOO,  and  such  as  the  valley  of  Ashover  then 
appeared  to  present,  a  more  perfect  instance  of,  around  us: 
but  that  previously  to  such  denudations  of  the  Derbyshire 
strata,  immense  dislocations  or  vertical  derangements  of 
verv  large  pih^s  of  strata,  separated  by  the  fissures,  called 
faults  bv  tlie  miner?,  needed  also  to  be  taken  into  account, 
for  explaining  the  appearances  of  the  strata  and  surface  of 
the  district,  which  1  was  then  about  to  explore  :  faults,  ex- 
ceeding immensely  in  their  extent  and  quantity  of  lift  on 
one  side  (or  sink  on  the  other)  any  whieh  had  occurred  to 
Mr.  Smith,  in  the  tracing  of  the  south-eastern  strata  of 
England,  where  no  faults  had  been  discovered,  so  consider- 
able as  to  cut  off  entirely  the  connection  of  the  strata,  or  in 
other  words,  to  bring  strata  in  contact  on  the  surface,  w  hose 
places  in  the  scries  were  too  distant  to  be  known,  and  readily 
traced  in  their  order,  in  the  neighbourhood.  And  in  con- 
sequence, I  judged  it  necessary,  on  my  return  to  town,  when 
the  winter  arrived,  to  set  about  the  consideration  of  strati- 

*  From  tlie  Pliilosopliical  Transactions  for  1811,  part  ii. 

f  And  such  as  Dr.  William  Ricliardson  liad  found  to  have  been  removed 
in  several  places,  from  off  the  basaltic  area  in  the  counties  of  Derry  and 
Antrim  in  Ireland,  and  has  named  aOriiptiaiKf,  in  liis  very  admirable  paper 
on  tin's  district,  in  the  Pljilosophical  Transactions  for  1808. 
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fied  masses,  broken  and  dislocated,  and  then  cut  or  denu- 
dated  in  all  the  variety  of  cases  arid  degrees  of  each,  the  re- 
sults of  which  investigation,  will  appear  in  my  Report  to 
the  Board  of  Agriculture  on  Derbyshire,  the  first  volume  of 
which  is  now  in  the  press  *. 

With  ide.is  thus  extended,  I  found,  on  resumina;  my 
Siu'vey  in  the  spring  of  180S,  that  some  conclusions  that 
I  had  formed,  and  had  unfortunately  committed  to  paper, 
in  a  sketch  of  a  section  across  the  county,  were  erroneous, 
and  that  immense /o?///^^  occurred,  in  places  where  their 
existence  had  not  been  proved  by  miners,  or  generally  un- 
derstood, which  combined  with  the  denudations,  that  were 
so  apparent  in  my  first  journey  across  the  county  in  the 
j>reccding  autumn,  offered,  as  I  proceeded  afterwards  in 
filling  up  my  map,  a  considerably  ditferent  explanation  of 
the  structure  of  the  country,  or  section  of  its  strata,  from 
that  which  I  had  previously  made,  and  permitted  some  per- 
sons to  copyf.  The  first  volume  of  my  Report  to  the  Board 
of  Agriculture  abovementioued,  has  compressed  into  it,  all 
the  most  essential  particulars  of  my  Survey,  which  manu- 
script you  did  me  the  honour  to  examine,  and  to  recom- 
mend its  adoption  to  the  Board;  but  as  the  plan  of  that  Re- 
port did  not  admit  of  taking  an  extended  or  connected  view 
of  the  great  faults  or  dislocations  of  the  district,  I  have 
troubled  you  with  this  letter,  in  order  to  describe  them  : 
previous  to  which  it  may  be  right  just  to  recall  to  your  re- 
collection, a  few  pariiculars  respecting  the  British  stratifi- 
cation. It  is  now  well  known  to  great  numbers  of  obser- 
vers, that  the  thick  clay  and  other  strata,  on  which  the 
metropolis  is  situated,  extend  eastward  through  Essex, 
Suffolk,  and  Norfolk  to  the  eastern  coast,  and  in  all  their 
extent  cover  the  chalk  strata  :  that  these  again  (the  chalk) 
extend  from  the  Isle  of  Wi^ht  to  Flamborouah  Head,  and 
cover  other  known  strata,  which  have  their  regular  basset- 
edges,  or  appearances  at  the  surface,  in  continuity,  to  the 
westward  of  the  limits  of  the  chalk,  and  of  each  other  ;  and 
thus  it  has  been  imagined  by  many,  that  the  whole  surface 
of  England  could  be  referred  to,  or  explained  by  an  unin- 
terrupted series  of  basset-edges  of  strata,  dippina;  to  theS.E. 

*  This  important  volume,  to  all  those  interested  in  the  property,  the 
getting  or  usingof  the  principal  British  Mineral  Products,  as  well  as  to  the 
Geologist,  may  now  be  had  of  any  bookseller. — Editor. 

f  And  which  copy,  after  being  altered  so  as  to  deviate  immensely  further 
from  the  facts  of  the  case,  and  in  despite  of  the  opinions  of  the  niost  expe- 
rienced individiials  on  tiie  line  of  section,  or  that  can  perhaps  be  found  in 
any  other  situation,  (see  Derbyshire  Report,  i.  p.  103.  Nutc)  has  since,  as  I 
am  informed,  been  published. — Editor. 

and 
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and  ranging   in   continuity  from  S.W.  to  N.E.   in  certain 
undulating  lines,  conformable  to  the  surface,  from  one  sea 
to  the  other,  just  as  a  certain  number  at  the  upper  part  of 
the  series  have  been  shown  to  do,  by  Mr.  Smith's  manu- 
script maps.     But,  after  passing  the  edges  of  the  ims  lime- 
stones and   clay  strata,   in  our  progress  to   the  westward, 
from  any  of  the  south-eastern  and  eastern  parts  of  England, 
we  find  on  the  surface  marks  of  an  immense  stratum  of  red 
earth  or  marl,  v\hich  basseting  from  under  the  lias  clav  and 
sand,  seems  once  to  have  extended  over  all  the  remainder  of 
the  British  islands,  without  being  now  any  where  covered 
by  patches  of  upper  strata'^,  much  beyond  the  continuous 
edge  of  the  lias  strata  abovemcntioned,     instead,  hov.'ever, 
of  seeing  the  middle  and  all  the  western  and  northern  parts 
of  Britain  covered  by  the  same  red  strata,  we  find   now,   ia 
this  space,  numerous  local  and  many  very  laro;e  tracts  of 
strata,   surrounded  by   vertical  and  connected  faults,  and 
greatly  lifted  and  tilled;  from  the  surface  of  which  lifted 
tracts,  the  upper  red  earth,  and  vast  and  verv  unequal  thick- 
nesses of  strata,  that   lay  in  regular  succession  below  this 
red  earth,  have  been  denudated,  "  abrupted,"  or  carried  off, 
leaving  thus,  a  great  variety  of  what  have  been  called  coal- 
fields, or  miner al-hasins\,   in  which  limited   tracts,   creat 
and  most  important  series  of  strata,  are  to  be  seen  bassetiniv 
(owing  to  the  local  denudations),  of  which  the  basset-edges, 
or  continued  endings,    can    no  wjiere  be  traced  in   these 
islands,  as  far  as  I  can  learn.     Large  tracts  of  the  interven- 
ing spaces,   between  these  denudated  mineral  basins,    are 
still  occupied    bv  the  red   marl,   containinsi"  local  strata  of 
gypsutn,  rock-salt,  sand,  micaceous  grit-stone,  &c.  S^xc.  in 
its  substance,   or  exposed  by  denudation;  and  in   others, 
local  strata,  or  nodules  of  great  extent,  or  rather,  perhaps, 
rudely  crystallized  masses  of  slate,  green  stone,  sicnite,  ba- 
salt, &c.  &c.  forming  hilis  or  mountains  (often  intersected 
by  mineral  veins)   from  the  tops  of  which  masses,  the  red 
marl  has  in  most  instances  been  denudated.      It  remains  a 
task  of  great  difficulty,  yet  to  be  accomplished,  to  ascertain 
the  lower  part  of  the  British  series  of  strata,  thus  only  ex- 
posed to  view,  in  local  and  unconnected  tracts,   or  basins., 
which  are  in  part  often  concealed  by  gravel    (frequently  so, 
near  their  borders),  and  towards  which  investigation,  little 

*  Gravels,  peat,  he.  not  being  included  in  tliis  term. 

t  Of  whicli  a  fine  instance  is  described  by  Mr.  Edward  Martin,  in  the 
Philosopliical  Transactions  for  180S1|,  and  of  which  the  Forest  of  Dean  pre- 
sents a  smaller,  but  similar  instance. 

^  Called  the  South  Wales  Mineral  Basin;  and  another  around  Nailsea  in 
Somersetshire,   See  p.  .023  of  our  last  volume. — Editor. 

has 
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lias  yet  been  done.  It  seems  to  me,  that  there  are  three 
distinct  series  of  coal-measures,  if  not  more,  separated  by 
thick  strata  of  red  earths,  or  marls,  not  easily  distinguished 
from  the  upper  one  above  the  coal  series,  or  that  which  un- 
derlays the  lias  strata,  as  above  mentioned,  and  bv  thick 
strata  of  limestones;  each  of  which  red  earths,  probablv, 
produce  anomalous  and  local  strata,  or  crystallized  moun- 
tain masses^  in  diflerent  places,  wliere  they  form  the  sur- 
face; and  the  fact  of  such  containing  n'o  organic  remains, 
may  not  have  arisen  from  their  having  been  formed  before 
organized  beings  existed,  as  those  contend  who  call  them 
primitive  rocks,  but  because  the  circumstances  proper  to 
crystallization,  were  unfitted  to  the  propagation  and  life  of 
either  animals,  or  vegetables ;  and  may  it  not  be  doubted, 
whether  crystallized  masses,  great  or  small,  are  ever  the  seats 
of  reliquia  ? 

The  northern  parts  of  Derbyshire,  and  the  adjoining  parts 
of  the  surrounding  counties,  present  a  denudatcd  tract,  and 
partake  of  this  uncertainty,  as  to  what  place  in  the  lower 
part  of  the  British  series  of  strata,  its  strata  should  be  re- 
ferred :  from  many  circumstances,  I  am  inclined  to  con- 
sider the  coal-field  of  Derbyshire,  Nottinghamshire,  and 
Yorkshire,  underlaying  the  yellow-lime  rock,  as  lower  in 
the  series  than  any  others  of  the  coal-measures  alluded  to 
above,  and  that  the  fourth  limestone  rock,  which  extends 
from  Castleton  in  Derbvshire,  southward  to  Weaver  Hill, 
near  Wooton  and  Ramsor  in  Statlordshire,  is  the  very  lowest 
which  is  known  in  Britain,  and  which  may  account  for  the 
circumstance,  that  the  mineral  veins  and  the  strata  in  which 
they  occur  in  Derbyshire,  present  some  pha;nomena,  which 
are  said  to  occur  no  where  else. 

I  shall  proceed  now  to  describe  the  circumstances,  under 
which  this  great  elevation  and  denudation  of  part  of  the 
Derbyshire  strata  seems  to  have  happened,  which  is,  hv  a 
series  of  three  or  four  separatelv  lifted  tracts,  one  within  the 
other,  as  represented  in  the  small  sketch  map  annexed  (PI.  I.) 
The  outer  or  least  lifted  of  these  tracts  is  bounded  on  the 
south  by  a  fault,  that  I  have  distinguished  by  a  full  line, 
where  ascertained,  and  by  slight  dots  where  only  inferred, 
and  denominated  it  the  great  Derbyshire  fault,  which  is 
perfectly  defitied  from  near  Nottingham  across  Derbvshire, 
to  the  north  side  of  Stone  in  Staffordshire  (except  in  a  few 
places  Vvhere  gravel  covers  it),  by  having  red  marl,  lying 
nearly  horizontal,  on  all  its  south  side,  and  different  strata 
on  its  north  side,  as  will   be  mentioned  further  on :  the 

eastern 
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eastern  fault  or  side  of  this  first  raised  tract  is  not  visible 
•within  the  limits  of  my  Survey,  like  the  southern,  on  ac- 
count of  the  vast  accumulation  of  quartz  gravel  in  Sher- 
wood Forest,  and  the  peaty  alluvia  north  of  it :  but  it 
seems  probable  to  me,  that  its  range  is  from  about  the 
town  of  Nottingham,  east  of  Mansfield,  east  of  Worksop 
near  Bawtry,  west  of  Thorne  in  Yorkshire,  and  how  much 
further  north  this  fault  proceeds,  before  it  turns  to  the  west, 
I  am  unable  to  state  from  my  own  observations  ;  but  from 
the  correspondence  of  my  friend  William  Smithson,  esq. 
of  Heath  Hall  near  Wakefield,  a  very  able  observer,  1  con- 
clude, that  the  boundary  fault  on  the  north  of  the  outer 
lifted  tract,  ranging  not  far  from  the  lower  part  of  the 
course  of  the  Wharf  river,  suddenly  cuts  off,  or  terminates 
the  great  Derbyshire  and  Yorkshire  coal-field  to  the  north, 
and  continues  S.  of  Otlev  and  Keighlev*  near  Colne  in 
Lancashire  and  Clithefoe,  bounding  still  the  coal-field  of 
Lancashire  to  the  north.  1  am  not  sufficiently  acquainted 
with  the  Lancashire  strata  to  hazard  a  conjecture,  as  to 
where  this  fault  turns  (or  branches  perhaps)  towards  the 
southward  again;  but  on  the  west  it  probably  passes  not 
far  from  Manchester,  Stockport  in  Cheshire,  Macclesfield, 
Congleton,  Church-Lawton  Salt-works,  and  joins  the  great 
Derbyshire  fault,  or  southern  boundary  of  this  very  large 
raised  tract,  somewhere  to  the  N.W.  of  Stone  in  Stafford- 
shire, as  1  judge,  from  the  infornjation  which  I  have  re- 
ceived, of  the  red  marl  occupying  the  surface  withoutside 
this  raised  tract  to  the  westward,  in  Cheshire  and  Stafford- 
shire, as  well  as  south  of  it  in  Staffordshire,  Derbyshire, 
and  Nottinghamshire,  as  above  mentioned,  and  on  the  east 
of  it  from  Nottingham  to  Thorne  in  Yorkshire,  and  per- 
haps further  northward. 

This  border,  or  plain  of  red  marl,  has  the  tract  within  it 
so  raised,  that  the  yellow,  or  magnesian  lime  rock,  proba- 
blv  abuts  aoainst  the  marl  at  the  surface  of  the  strata  on 


-Q- 


*  It  seems  probabie,  from  the  accounts  which  I  have  received  from  Mr. 
Smithson,  of  the  many  small  coal-basins,  or  swilleys,  as  they  are  called, 
•which  occur  in  tlie  space  between  Keighiey,  Hawes,  and  Richmond,  viz.  on 
the  N.  side  of  Keighiey;  on  roiintou  Fell  in  Craven;  Thorpe  Fell  near 
Burnsall,  Threshfield  near  Linton,  and  Anter-Heights  near  Kettlewell,  on 
the  Wharf  river;  Netherdale  Forest  near  Middleiir.oor,  on  the  Nidd  river; 
Slapestones  near  Hawes,  West-ScraftonS.W.  Leylnirn  N.W.  and  Braithwait- 
JJank  near  to  Middleham  on  the  Yore  river;  Hudsvvell  Moor  S.W.  of  Rich- 
mond on  the  Swale  river,  &c.that  all  these  belong  to  the  lower  or  calcareous 
part  of  the  Newcastle  coal  series,  as  exhibited  in  Mr.  Westgarth  Forster's 
"  Treatise  on  a  Section  of  Strata,"  lately  published,  wherein  near  -1100  feet 
thick  of  strata  are  described  in  order. 

the 
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the  east  side,  under  the  gravel,  &c.  from  near  Nottingham 
to  near  Wetherby  in  Yorkshire.     From  Lentou  E.  of  Not- 
tingham, to  Allestry  N.  of  Derby,  the  upper  parts  of  the 
coal-measures  in  the  first  raised  tract,  abut  on  the  red  marl : 
here  another  great  fault,  called  the  zig-zag  fault,  intersects 
the  boundary  fault :  from  Allestry  to  the  S.E.  corner  of  the 
Weaver  Hills  near  Wooton  in  Staffordshire,  the    second 
inner  tract,  with  a  vastly  greater  rise  than  the  first,  abuts  on 
this  southern  fault,  so  as   to  bring  the  great  limetone- shale 
(which    underlays  all   the   coal-measures)    against   the  red 
marl   on  the  surface ;  at  this  S.E.  corner  of  the  Weaver 
Hills,  another  great   fault  (called  the  great  limestone  fault) 
intersects  the  southern  boundary  (or  great  Derbyshire)  fault 
of  the  raised  tract ;  and  from  this  place  to  the  S.W.  corner 
of  the  Weaver  Hills  near  Rarnsor,  a  third  inner  tract,  with 
four  hundred  yards  or  more  of  perpendicular  rise,  in  addi- 
tion to  the  lasi,  occasions  the  fourth,  or  lowest  limestone 
rock,  to  abut  against,  and  even  make  a  high  hill  above  the 
red  marl  at  the  foot  of  it,  on  the  other  side  of  the  great 
Derbyshire  fault  ;  which  here  occasions  a  sudden  derange- 
ment of  the  strata  (and  a  corresporiding  denudation  of  the 
large  tract  of  country  to  the  northward  has  taken   place), 
far  exceeding  any  thing  which  has  hitherto  been  mentioned 
by  authors,  or  conceived  probablv  bv  any  one. 

At  the  S.W.  corner  of  the  Weaver  Hills  above  men- 
tioned, the  great   limestone  fault  again  leaves   the  south 
boundary,  or  great  Derbyshire  fault,   and  proceeds  north- 
ward, after  which  a  corner  of  the  second  interior  raised  tract 
again  presents  itself,    and  the  limestone-shale  a2;ain   abuts 
on  the  marl,  as  we  pursue  the  great  Derbyshire  fault  to  the 
westward,  owing  to  the  rise  being  less  here  by  four  or  five 
hundred  yards,  than  it  was  in  the  third  Interior  tract  ;  hut 
as   we  proceed   southwestward,  owing   to  the  dip  of  the 
measures  on  the  N.  side  of  the  great  Derbyshire  fault  to- 
wards the  west,   the   first  grit,  the  first  coal-shale,  and  the 
second  grit  rock  successively  abut  against  the  marl,  before 
the  gravel  covering  commences,  east  and  south  of  Cheadle, 
which  prevented  my  tracing  this  fault  any  further,  within 
the  limits  of  my  Survey. 

Tt  seems  probable,  however,  that  somewhere  S.W.  of 
Cheadle  in  Staffordshire,  a  branch  sets  off  from  the  sreat 
Derbyshire  fault,  or  southern  boundary  of  the  lifted  ti^cts, 
and  proceeds  northward,  near  to  Endon  and  Bosley  in 
Cheshire;  the  triangular  tract  beyond  which,  to  the  west- 
ward, shown  in  the  map,  forming  the  pottery  coal-field,  is 

much 
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much  less  raised,  perhaps,  than  any  of  the  other  tractd 
which  have  been  here  meutioned*. 

If  we  return  to  Allestry  N.  of  Derby  above  mentioned, 
and  trace  the  zig-zag  fauh,  through  Little  Eaton,  West 
TIallam,  and  Ilkeston  in  Derbyshire,  Awsworth,  Greasley, 
Annesley,  Kirkby,  and  Dirty-Hucknal  in  Nottinghamshire, 
Alt-Hucknal,  Bolsover,  Clown,  and  Barlborough  in  Der- 
byshire, Harthill,  South-Anston,  North-Anston,  Dinning- 
ton,  &c.  in  Yorkshire,  we  shall  fuid  coal-n)easures  on  both 
sides  of  it,  through  its  whole  length,  except  in  two  or  three 
instances,  where  the  yellow  lime  strata  at  the  top  of  these 
coal-measures  abut  against  it  for  short  distances,  and  be- 
tween Aliestrv  and  Little  Eaton,  where  the  limestone-shale 
below  these  coal-measures  abuts  on  its  W. ;  but  the  rise  is 
very  considerable  and  nnequal  on  the  N.  and  W.  sides^ 
through  its  whole  length,  compared  v\ith  the  other  sides,  as 
I  have  particularly  shown  in  my  Repcjrt  to  the  Board,  and 
pointed  out  the  great  difficulties  which  this  zig-zag  fault 
has  presented,  to  the  right  understanding  the  entire  of  the 
great  Derbyshire  and  Yorkshire  coal-field,  by  the  many 
very  intelligent  and  able  colliers  v;ho  are  found  in  it. 

The  first,  or  outer  raised  tract,  thus  bounded  by  faults 
(except,  perhaps  on  the  N.  where  my  Survey  has  not  ex- 
tended), shows  no  very  rapid  dips  or  inclinations  of  the 
strata,  except  in  very  lim.ited  spots,  and  presents  on  the 
surface  either  the  ycilow  lime  rock,  or  the  parts  of  the  coal- 
measures  not  very  far  beneath  that  rock,  compared  with  the 
whole  thickness  of  these  coal-measures. 

The  great  limestone  fault  (which  has  been  mentioned 
above)  commences  in  the  town  of  Cromford  in  Derbyshire, 
in  the  first  or  upper  limestone  rock,  and  proceeds  through 
Middleton,  Wirksworth,  Hopton,  Carsington,  Ballidon, 
Parwich,  Newton-Grange,  and  Thorpe  in  Derbyshire,  Ham,' 
Blore,  and  Thornwood  m  Staffordshire,  and  joins  the  great 
Derbyshire  fault  near  Wooton  (as  above  mentioned),  with 
which  it  coincides  along  the  S.  end  of  tlie  Weaver  Hills  to 
near  Ramsor,  where  it  again  leaves  this  fault  and  proceeds 
near  Caldon,  Water-Houses,  Water-fall,  Grindon,  Wetton 
Mill,  S.  end  of  Ecton  Hill,  near  Gateham  and  Narrowdale 
in  Staffordshire,  Woliseote,  Beresl'ord,  Hartington,  Lud- 
wcll,  Pilsbury,  Crowdycole,  Dowall,  Booth,  Ihirkelow, 
Edge-end,  Buxton  Baths,  Black-edge,  Dove-hole,  crosses 

'i-  And  wliich  perliaps  ariswers  tu  the  South  Wales  Coal  Basin  Report,  i. 
I'JO. — Kditoh, 
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to  the  W.  side,  and  again  to  the  E.  side  of  the  Grand 
Ridge  ^  of  the  island,  passes  near  Sparrow-Pit,  Perry-foot, 
Odin-Mine,  Lane-head,  Castleton  1  own,  Pindale,  Eding- 
tree,  Bradwell,  Hazlebadge,  Ouarters-house,  and  Windmill- 
houses,  and  terminates  in  the  tirsl  lime  rock  between  VVard- 
low-Mires  and  Lition  in  Derbyshire.  If  now  a  line  be 
traced  on  the  same  first  lime  rock,  through  Wardlow,  W. 
of  Little  Longsdon,  W.  of  Ashford,  through  Sheldon, 
Callenge  Low,  Middletou  by  Yolgrave,  S.  of  Gratton, 
Elton,"VVinster,  Wensley,  and  Snitterton,  W.  of  Matlock 
Church,  Slarkholmes,  and  Willersley  Castle  to  Cromford 
Town,  shown  by  very  fine  dots  in  the  map,  this  line  on  the 
first  limestone,  may  be  considered  as  a  kind  of  hinge,  or 
joint,  on  which  the  second  inner  raised  tract,  and  the  third 
inner  raised  tract  have  turned  a  little,  and  altered  their  in- 
clinations with  respect  to  each  other  and  the  surrounding 
tracts  (without  any  vertical  derangement  at  this  hinge),  so 
that  the  great  limestone  fault  above  described,  from  Mid- 
dleton  by  Wirksworth,  round  to  the  westward  through 
Staffordshire,  as  above,  to  Ouarters-house  near  Great  Huck- 
low  (with  the  exception  of  the  short  distance  between  Woo- 
ton  and  Ramsor,  and  some  other  trifling  ones)  has  the 
limestone-shale  (or  the  shale-limestone,  &c.  belonging  to 
it)  on  its  outside  on  the  surface  of  the  second  inner  raised 
tract,  for  more  than  fifty  miles ;  but  on  its  other  side,  owing 
to  the  great  tilt  or  rise  of  the  western  side  of  the  third  inner 
raised  tract,  if  we  begin  in  Cromford,  and  pursue  the  course 
of  the  great  limestone  fault,  up  Bonsai-Dale,  we  have  at 
first  the  first  lime  on  its  right  or  N.  side  (as  well  as  on  its 
S.  side),  then  the  first  loadstone,  next  the  second  limestone, 
then  the  second  loadstone,  and  after  its  turning  to  pass 
through  Middleton  by  Wirksworth,  the  third  limestone 
also  abuts  against  it,  and  continues  so  to  do,  till  the  third 
loadstone  appears  against  it  at  Hopton,  and  then  the  fourth 
limestone,  or  lowest  known  rock  of  the  district,  abuts  against 
it  all  the  way  round,  through  Staffordshire  to  Castleton  (with 
the  exception  of  the  hummocks  of  third  limestone  at  Bux- 
ton and  at  Barmoor  in  Peak  Forest,  and  a  few  sunk  gulfs  of 
shale)  through  a  length  of  more  than  forty-five  miles.  At 
the  S.E.  end  of  Castleton  Town,  the  third  toadstone  abuts 
again  on  the  right  or  S.  side  of  this  great  limestone  fault, 
and  from  thence  to  the  S.W.  side  of  the  Windmill-Houses, 
the  third  limestone  abuts  against  it,  then  the  second  toad- 
stone,  the  second  limestone,  the  first  toadstone,  and  at 

*  See  that  article  in  Dr.  Rees's  Cyclopasdia  lately  published. 
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length  the  first  limestone,  before  the  fault  terminates  or  be- 
conics  too  inconsiderable  to  be  readily  traced,  owing  to  its 
no  longer  deranging  the  order  of  the  sirata  on  the  surface, 
but  has  the  first  hniesione  on  both  its  sides;  and  thus  it 
happens,  that  the  third  inner  raised  tract,  or  mineral-field, 
consiaung  of  the  four  limestone  rocks  and  three  interposed 
toadstones,  and  containing  about  103,000  acres,  has  about 
5  1,500  acres  of  these  on  its  easiern  side,  occupied  by  the 
three  upper  limestones  and  the  loadstones,  and  the  remain- 
ing 53,500  acres  in  Derbyshire  and  Staffordshire  is  occupied  ' 
by  the  fourtli,  or  lowest  limestone  rock,  in  which  only  a 
few  inint-ral  veins  occur  among  its  numerous  open  fissures 
and  caverns. 

In  the  sketch  map  which  accompanies  this,  I  have  shown 
a  smaller,  or  fouth  inner  raised  tract,  on  which  Bakewell  is 
situated,  in  great  part  surrounded  by  a  fault,  which  1  have 
thence  denominated  the  great  Bakewell  fault.  I  have  se- 
lected this  tract,  among  other  small  local  raised  ones,  on 
account  of  its  approaching  in  shape  and  position  to  the 
others  which  surrountl  it,  and  because  it  explains  several 
curious  appearances  of  the  strata  in  these  parts,  which  have 
been,  and  are  still  likely  to  be  greatly  misrepresented. 

The  fault  to  which  I  allude-,  may  be  said  to  commence  in 
the  limestone  sliale  on  the  E.  side  of  Beeley,  to  pass  on  the 
S.  side  of  the  village,  across  the  Derwent  and  on  the  S.  of 
Haddon-Hall,  continuing  across  the  pastures  to  theLathkil 
river  about  a  quarter  of  a  mile  above  Alport,  then  turns  S. 
past  the  W.  end  of  Alport  to  the  upper  mill,  thence  W.S.W. 
for  about  one  mile,  where  this  fault  again  turns  to  the  N. 
and  crosses  the  Bradford  river,  and  proceedino;  across  the 
Meadcnv-place  Liberty,  crosses  Kobinstye  Mine  and  the 
Lathkil  river  above  CJver-Maddon  mill;  bears  then  a  little 
to  the  east  of  the  north,  and  crosses  the  new  Bakewell  and 
Buxton  road  at  the  rise  of  the  hill,  passes  the  N.  end  of 
Bird's-head  xJine,  crosses  the  Wye  river  about  a  quarter  of 
a  mile  above  Bakewell  Cotton  Mill,  proceeds  near  to  Row- 
dale,  turns  E.  towards  Nether  Burchill,  then  N.E,  follow- 
ing nearly  the  course  of  the  brook,  it  continues  the  same 
direction  until  about  half  a  mile  E.  of  fla^sop,  where  it 
turns  lo  the  E.  crosses  the  Derwent  again  half  a  mile  above 
Baslow,  and  terminates  in  the  limestone-shale  in  Barbrook 
Dale,  as  it  began.  The  western  side  of  this  fourth  inner 
tract  bemg  most  raised  (similar  to  the  third  tract)  occasions 
the  great  elevation  of  the  shale,  and  its  freestone  in  the 
hills  E.  of  Bakewell  and  N.E.  of  Haddon-Hall;  the  sudden 
appearance  of  the  limestone,  on  which  Haddon-Hall  stands, 

and 
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and  in  the  quarry  S.S.W.  of  it,  on  the  \V.  of  the  road, 
and  thence  across  the  pastures  to  the  Laihkil  river;  the 
sudden  elevation  of  the  hmestone  knowls  S.W.  of  Yolo-rave, 
near  the  shale;  and  by  this  san)e  lift,  it  happens,  that  the 
vale  of  the  Bradford  suddenly  cuts  through  the  first  lime 
rock,  as  soon  as  it  has  crossed  this  fault,  and  shows  the 
first  loadstone  to  a  considerable  height  up  each  side  of  the 
valley,  but  which  declines  with  the  dip  of  the  measures  in  this 
tract,  until  the  Bradford  again  gets  upon  the  first  loadstone, 
and  then  on  the  first  limestone.  In  like  manner,  the  greater 
rise  of  the  measures  at  this  fault,  on  the  S.W.  of  Over-Had- 
don  village  occasions  the  vallev  of  the  Lathkil  river,  vvhich 
till  then  had  been  excavated  in  the  first  lime  rock,  to  enter 
abruptly  so  deep  into  the  first  loadstone,  as  to  lay  bare  a 
patch  of  the  second  limestone  under  it  in  the  river,  both  of 
which  however  descend  again  below  the  bed  of  the  river, 
before  we  g;et  down  to  the  crossing  of  the  Ashburne  lurn- 
pike  road. 

This  fault  also  occasions  the  sudden  appearance  of  shale- 
limestone  on  the  surface  N.W.  of  it,  opposite  to  first  lime- 
stone on  the  other  side  in  Bakewell  Fields,  and  of  the  first 
loadstone  on  the  N.W.  of  Bakewell  Cotton-Mill,  almost 
excavated  through  by  the  vale  of  the  Wye  river,  where  it 
abuts  against  shale  or  shale-limestone  at  the  northern  end 
of  this  noted  patch  of  loadstone,  the  situation  and  circum- 
stances of  which,  when  compared  with  those  of  the  other 
two  patches,  at  the  edge  of  this  same  raised  tract,  as  above, 
will  be  divested  of  much  of  that  singularity  which  has  been 
ascribed  to  it ;  for  we  see,  that  each  of  the  three  rivers, 
which  pass  on  to  this  fourth  inner  raised  tract,  have  their 
excavations  cut  through  the  first  limestone,  so  as  to  expose 
the  first  loadstone  for  some  distance,  until  the  more  rapid 
descents  of  the  measures  than  of  the  vales,  occasion  iheni 
again  to  dip  and  disappear  in  the  bottoms  of  each  of  these 
vales.  I  am,   sir. 

Your  obliged  and  very  humble  servant, 

Upper  Crown  Street,  Weitminiter,  J.  FaREY,  Sen. 

January  31,  iSll.  Mineral  Surveyor. 

■  —  ■  -         ■  '  ■  ■  - '  —  ' ,    -■'  ■       -  —  -1.     '  -  ...       .      ..  —  .—^  -■--,.-  —  .      ■  -.  -»■ 

III.  Description  of  a  new  Levelling  -  Staff. 

To  Mr.  Tilloch. 

Sir,  JlIaving  frequently  experienced  much  inconveniency 
in  the  use  of  the  levelling-slafF  on  the  common  construc- 
tion, on  account  of  the  narrow  opening  in  the  vane  pre- 

C  2  venting 
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venting  a  distinct  view  of  the  whole  numbers  on  the  staflf, 
and  rendering  it  necessary  in  many  instances  to  remove  the 
vane  for  the  purpose  of  reading  off,  which  subjects  the 
operation  to  much  uncertainty,  besides  which,  there  is  a 
difficulty  in  accurately  bisecting  the  central  stripe  on  the 
vane,  the  wire  in  many  cases  subtending  a  larger  angle 
than  the  stripe  itself.  Many  persons,  with  a  view  of  (jb- 
viating  these  difficulties,  are  in  the  habit  of  observing  the 
top  or  bottom  of  the  vane  instead  of  the  centre,  and  reading 
off  from  the  top  or  bottom  accordingly  :  this,  however,  is 
more  objectionable  and  uncertain  than  that  of  bisecting  the 
central  stripe;  tlte  wire  in  most  levels  subtending  an  angle 
of  several  minutes,  and  therefore  if  brought  in  contact  with 
the  top  or  bottom  of  the  vane,  the  error  will  be  equal  to 
the  semi-diameter  of  the  wire,  which  I  have  found  in  short 
levels  to  be  equal  to  an  inch  in  a  chain.  Others  have  al- 
ternately applied  the  top  and  bottom  of  the  vane  to  the 
under  and  upper  part  of  the  wire,  and  taken  half  the  dif- 
ference between  the  two  readings  as  the  true  level  point. 
This,  although  an  accurate,  is  a  tedious  method. 

The  vane  represented  by  the  inclosed  drawing  (PI.  If  )  will 
obviate  the  necessity  of  having  recourse  to  such  modes  of 
practice  in  future.  I  have  tried  several  forms,  and  find 
this  under  all  circumstances  the  best. 

The  correct  bisection  of  the  cross  is  extremely  easy,  and 
three  inches  of  the  scale  being  exposed,  no  error  can  arise 
in  reading  off. 

The  vane  consists  of  a  circular  piece  of  brass  5  inches 
diameier,  and  xV'^'^  ^^  ^"  inch  thick,  having  an  opening  of 
3  inches  in  length,  and  -i-th  of  an  inch  less  in  width  than 
the  staff:  before  the  opening  is  made,  the  cross  is  carefully 
described,  and  the  metal  constituting  it  left  entire.  That 
portion  of  the  cross  that  falls  on  the  plate  itself,  as  well  as 
that  which  crosses  the  staff,  is  to  be  blacked  like  the  hours 
of  a  clock,  and  ihe  remainder  of  the  plate  silvered,  by  which 
means  it  will  be  visible  at  a  quarter  of  a  mile  distance,  and 
the  circle  itself  will  easily  be  bisected  at  half  a  mile. 

There  are  two  thin  brass  cheeks  riveted  to  the  back  of 
the  circle  for  the  purpose  of  clipping  the  staff,  and  for 
moving  the  vane  agreeably  to  the  direction  of  the  observer. 

The  clamp  usually  fixed  to  the  front  staff  should  be  flush 
with  the  sides,  in  order  that  the  vane  may  have  its  full 
range  without  obstruction;  which  is  not  the  case  with  many 
of  those  now  in  use. 

I  am,  sir,  your  most  obedient  servant. 

No.  2,  Tower  Royal,  Nov.  7,  m  1.  JoSEPH  SteEVENS. 

IV.  On 
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JV.  On  the  Cause  of  audible  Sound  in  vibrating  SiringSj 
Tuning- Forki,&c.:,  on  the  Use  of  Hawkins's  iMoutk 
Timing  -  Forks ;  on  Earl  Stanhopk's  proposed  Steal 
Piano-Forte  Strings,  &c.     By  a  Correspondent." 

To  Mr.  Tilloch. 

Sir,  -1-  HAT  surprising  individual,  Mr.  John  Gough  of 
Middleshavv,  who  though  unfortunately  deprived  of  sight, 
from  his  infancy  I  believe,  has  in  a  remote  corner  of  the 
kingdom,  acquired  a  deep  knowledge  of  maihematics  and 
natural  philosophy,  which  he  often  displays  in  Mr.  Nichol- 
son's respectable  Journal,  and  who  in  the  1st  and  2d  octavo 
volumes  of  that  work,  successfully  combated  the  subtilties 
of  a  mnst  learned  LL.D.  and  F.fi.S.  who  had  .shordy  be- 
fore avaifed  himself  (rather  unfairly)  of  his  facilities  of  ac- 
cess to  the  Philosophical  Transactions,  to  run  down  that  ex- 
cellent and  unparalleled  work  on  Sounds,  the  **' Harmonics" 
of  the  late  Dr.  Robert  Smith  of  Cambridge;  has  in  the  last 
number  of  Air.  Nicholson's  Journal,  given  a  paper,  wherein 
he  shows  by  an  experiment  on  a  musical  string,  one  end  of 
•which  was  fastened  to  the  top  of  a  table,  and  the  other  to  a 
small  cylinder  of  wood  held  in  the  hand,  and  by  which  the 
string  was  light  pulled,  at  the  same  time  that  it  was  set  in 
vibrating  motion,  that  the  pulses  excited  in  the  ear  by  the 
sound,  do  not  proceed  direct  from  the  string,  as  most  if  not 
every  writer  on  acoustics  have  represented  to  be  the  case, 
hni  from  the  fibres  of  wood  in  the  table,  agitated  by  the  vi- 
brations of  the  string,  analogously  to  the  strokes  of  a  drum- 
stick on  its  parchment  cover,  or  the  fingers  on  that  of  a 
tamborine,  but  repeated  with  extreme  quickness  and  regu- 
larity. In  further  confirmation  of  this  ingenious  conclusion 
of  Mr.  Gough,  I  beg  to  mention  to  your  musical  readers, 
a  fact,  which  without  doubt  many  of  them  must  have  often 
noticed,  viz.  that  a  tuning-fork  gives  out  no  audible  sound, 
after  that  excited  by  the  mere  siroke  given  to  it,  while  held 
in  the  hand;  iand  that  it  is  essential,  to  rest  the  end  of  its 
handle  on  a  table  or  firm  piece  of  wood  to  hear  its  tone ; 
and  in  order  that  this  tone  may  be  clear  and  perfect,  it  is 
best  to  have  the  end  of  the  handle  of  a  luning-lork  wrought 
to  a  blunt  point,  that  it  may  have  only  one,  and  that  a  firm 
bearing  on  the  wood,  for  if  knobbed  or  flat  at  the  end,  as 
they  are  too  often  made  for  sale,  they  are  apt  to  chatter  or 
give  a  jarrins;  and  interrupted  sound. 

Mr.  J.  J.  Hawkins  of  Great  Titch field-street,  is  mentioned 
in  the  article  Concert  Pitch  in  Dr.  Rees's  New  Cyclopaedia, 
to  have  applied  this  principle,  of  the  tuning-fork  excitmg 
other  bodies  to  sound,  to  avoid  the  disagreeable  sight,  sound 
and  efiects  of  a  tuning-fork  when  struck  on  a  table  or  other 
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piece  of  furniture  (often  to  bruise  and  damage  it)  and  then 
set  upright  thereon  to  sound,  by  the  adoption  of  a  very  small 
and  slender  steel  tuning-fork  (that  might  be  carried  in  a 
toothpick  case)  the.  handle  of  which  being  held  fast  between 
the  fore  teeth,  the  two  legs  of  the  fork  are  pinched  towards 
each  other  with  some  force  between  the  thumb  and  finger 
(during  which  the  lips  may  be  used  to  assist  in  holding  it) 
and  suddenly  let  go,  by  which  it  seems,  that  vibrations  are  • 
excited  in  the  teeth  and  bones  of  the  jaws  of  the  operator, 
which  effectually  give  him  the  sound,  without  its  being 
audible  to  any  other  person,  and  who  has  also  his  two  hands 
at  full  liberty  for  the  necessary  tuning  operations.  Mr. 
Hawkins  did,  and  perhaps  now  does,  manufacture  these 
useful  and  elegant  mouth  tuning-forks  for  sale. 

The  above  facts  tend  strongly  to  show,  that  improvements 
in  the  strength  and  quality  of  tone  in  our  stringed  instru- 
ments are  to  be  sought  for  in  the  sonorous  or  elastic  quali- 
ties of  the  materials  of  which  t1ie  frames  and  supports  of 
the  strings,  and  their  cases  too  perhaps  are  made,  and  in 
their  soundness  and  perfection  of  fraujing  and  workman- 
ship, a  thing  indeed  pretty  well  understood  in  the  trade  of 
instrument-making,  and  not  in  the  temper  or  quality  of  the 
metallic  strings  that  are  used  to  excite  the  wood  to  sound, 
as  Earl  Stanhope  has  for  a  longtime  fondly  imagined,  and 
has  I  am  told,  gone  so  far  as  to  the  manufacturing  of  steel 
wire  on  purpose,  at  his  country  scat,  for  the  making  of  in- 
struments with-,  single  strings  that  are  to  oul-do  those  with 
two  or  three  that  are  in  common  use,  and  to  whom  perhaps 
these  hints  may  not  be  unimportant. 

JSir.  William  Burdy's  Patent  Scheme,  (see  the  Monthly 
Magazine  for  last  month,  p.  573,)  of  covering  both  metal 
and  cat-gut  strings  with  platina  wire  to  increase  ih^w  iv eight 
and  specific  gravity,  with  the  view  .*'  to  increase  the  power 
of  vibration/'  though  he  says  *'  //  is  found,  that  the  purity 
and  power  of  tone  is  increased  with  the  quantity  (of  lapped 
platina  wire)  used,"  I  am  inclined  to  consider  as  very  liable 
to  fail  of  its  professed  object,  on  the  principle  above  stated  ; 
having,  T  confess,  but  slight  faith  in  what  patent  specifica- 
tions state,  to  have  been  found  or  proved  by  experiments, 
after  the  many  similar  declarations  that  I  have  read  for 
vears  past,  respectmg  the'^gammg  of  power,"  jjerpetual 
motions  and  other  equally  absurd  and  impossible  things, 
ibr  which  as  well  as  old  inventions,  any  persons  may  freely 
take  out  patents,  if  thev  can  but  pay  the  fees  of  office. 

This  passive  kind  of  elasticity  in  the  fibres  of  wood, 
bone,  &c.  which  thus  fits  them  to  receive  and  transmit  to 
the  ear  vibrations  of  any  given  velocity,  while  stretched 
strings  and  columns  of  air  in  pipes,  he.  can  only   yield 
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sounds  determined  by  their  lengths  (their  lateral  dimensions, 
weiglits  and  tensions  and  the  state  of  the  air  ien;ainincr  ihc 
same)  and  even  to  receive  the  most  surd  and  incommen- 
surate vibraiions  at  the  same  instant  (wjie'iier  in  tlie  same 
or  in  different  parts  of  the  wood?)  and  which  scarcely  ever 
coincide,  as  readily  as  those  which  are  connnensurate  and 
often  coincide,  as  is  exemplified  in  the  striking  of  a  sinsle 
note,  a  discordant  or  a  tempered  interval,  or  a  perfect 
concord,  on  a  striniied  instrument,  as  a  piano-forte,  harp, 
&c.  seems  well  worthy  the  consideration  of  tho;?e  more 
learned  aniong  your  readers  than  myself;   who  am. 

Yours,  Sec.  B. 

V.  On  the  Nomenclature  of  the  New  London  Pharmacopoeia. 

To  Mr.  Tilloch. 

Sir,  J.  ENTIRELY  coincide  with  the  observations  of  your 
sensible  correspondent,  respecting  the  pedantic  afiectation  of 
the  Nomenclature  of  the  New  Pharmacopceia,  as  well  as  the 
danger  that  must  result  from  the  use  of  appellations  so 
nearly  resembling  each  other,  both  in  writing  and  sound, 
applied  to  substances  so  very  different  in  their  properties. 
Within  my  own  circumscribed  range-of  observation,  I  am 
acquainted  with  two  instances  where  five  grains  of  corrosive 
sublimate  were  actually  taken  instead  of  the  same  quantity 
o['  calojnel,  in  consequence  of  the  omission  of,  or  inatten- 
tion to,  a.  sub.  The  persons,  being  adults,  recovered;  but 
to  a  child  the  consequences  would  probably  have  been  fatal. 
It  is  much  to  be  wished  that  those  to  whom  the  care  of  the 
public  health  is  intrusted  by  charter,  would  be  more  careful 
how  they  permit  the  frivolous  pretension  to  neology  to  in- 
terfere with  a  conscientious  discharge  of  their  important  duty. 

The  absurdity  of  a  proposition  may  sometimes  be  il- 
lustrated by  transferring  it  to  a  science  different  from  that  in 
which  custom  has  in  some  measure  established  it.  It  will 
not  be  denied  that  the  theories  of  medicine,  or  the  manner 
of  talking;  concernino-  the  causes  of  disease,  are  as  frequently 
changed  as  those  of  chemistry.  Now,  sir,  suppose  the 
College  of  Physicians,  by  the  authority  vested  in  them, 
were  every  ten  years  to  change  the  names  of  the  various 
diseases  to  which  our  frail  bodies  are  liable;  that  gout, 
for  example,  should  be  termed  tenesmus,  hccause  it  prevents 
its  victim  from  moving,  or  any  other  equally  absurd  alter- 
ation, every  person  must  be  sensible  what  confusion  would 
be  the  result. 

I  do  not  deny  that  the  adoption  of  new  appellations  has 
tended  to  the  improvement  of  chemistry,  because  many  per- 
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sons  have  been  induced  to  inquire  whether  these  names  were 
imposed  with  propriety.  But  why  should  these  changes 
be  perpetually  introduced  into  a  science  the  business  of 
which  is  with  life;  to  which  chemistry  is  subservient  only 
in  a  remote  degree?  Diseases  were  cured  before  chemical 
remedies  were  invented.  And  where  is  this  alteration  of 
names  to  end  ?  If  the  discoveries  of  Mr.  Davy  are  esta- 
blished, the  names  of  the  alkalies  are  already  absurd.  Why 
might  not  these  three  substances  be  termed  ammonia,  kali, 
and  barilla  P  They  are  very  distinct,  and  convey  to  our  minds 
no  adventitious  ideas.  And  the  substances  they  designate 
may  remain  either  in  the  vegetable  or  mineral  kingdom,  as 
future  experience  may  determine,  without  any  occasion  to 
alter  their  denominations. 

In  looking  into  Duncan's  late  edition  of  the  Pharmaco- 
poeia, we  find  five  and  even  six  names  applied  to  one  sub- 
stance; some  of  which  are  current  in  London,  others  in 
Dublin,  and  another  kind  only  is  understood  in  Edinburgh.. 
Suppose  an  individual  were  to  pass  by  a  different  name  in 
each  of  these  capitals,  the  law  would  find  it  some  difficulty 
in  recognising  him. 

The  subs  and  supers  bear  some  resemblance  to  the  apt 
and  the  7nacs  and  the  o's,  by  which  certain  nations  at- 
tempt to  indicate  family  affinities,  but  every  one  knows  the 
confounding  of  individual  personality  thence  resulting; 
and  that  if  you  are  in  search  of  a  Mr.  O'Flannagan,  you 
must  not  only  designate  him  by  his  patronymic,  but  also 
his  christian  name,  lo  which  it  is  very  requisite  to  add  that 
of  the  county,  the  village,  and  the  hamlet  where  he  was 
born,  and  perhaps  his  numerical  order  in  the  series  of  births 
of  his  prolific  progenitors.  Onomos. 

VJ.   General  Method  for  determining  the  Orbits  of  Comets. 
By  M.  Laplace  *. 

J.  HE  present  method  will  be  divided  into  two  parts  :  in  the 
first  part  we  shall  give  the  means  of  obtaining  nearly  the 
perihelion  distance,  and  the  instant  of  the  passage  of  the 
comet  by  this  point :  in  the  second  part  we  shall  determine 
precisely  all  the  elements  of  the  orbit,  supposing  the  latter 
to  be  nearly  known. 

Aiycurate  Determination  of  the  Perihelion  Distance,  and  of 
the  Instant  of  the  Passage  of  the  Comet  hy  this  Point. 

1.  We  shall  take  three,  four,  five  or  more  observations 

*  Translated  from  M.  Laplace's  Thiorie  du  Mouvement  et  de  la  Figure  des 
PlaniUs,  a  work  now  become  very  scarce.— Edit, 

of 
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of  the  comet  equally  as  far  as  possible  removed  from  each 
other:  we  should  embr.ice  withm  four  observations  an  in- 
terval of  30  degrees,  and  within  five  observations  an  inter- 
val of  36  or  40  degrees,  and  so  forth  :  but  the  interval 
comprehended  between  the  observations  must  always  be  the 
larger  the  greater  the  number,  in  order  to  diminish  the  in- 
fluence of  their  errors. 

This  being  done,  let  p,  |S^,  /S'",  jS''',  Ice.  be  the  successive 
geocentric  longitudes  of  the  comet;  y,  7',  7^',  7'",  &c.  the 
corresponding  northern  latitudes,  the  southern  latitudes 
being  supposed  to  be  ncirative.  Divide  the  difference  /S'— ./3 
by  the  number  of  days  which  separate  the  second  from  the 
first  observation  :  divide  in  the  same  way  the  difference 
^" —^'  by  the  number  of  days  which  separate  the  third 
from  the  second  observation  :  divide  also  the  difference 
^"'  —  ^"  by  the  number  of  days  which  separate  the  fourth 
from  the  third  observation,  and  so  forth.  Let  ^p,  J^S',  ^p" , 
0^"\  Sec.  be  the  consequence  of  these  quotienti. 

Divide  the  difference  S^^  —  SjS  by  the  number  of  days 
which  separate  the  third  from  the  first  observation  :  divide 
in  the  same  way  the  ditference  (JjS"— iJ/3'  by  the  number  of 
days  which  separate  the  fourth  from  the  second  observation  : 
divide  also  the  difference  S^'^'  —  Sji)'^  by  the  number  of  days 
which  separate  the  fifth  from  the  third  observation,  Sec.  ' 
Let  1J-/3,  S'-j^',  S'^-jS'^  be  the  consequence  of  these  quotients. 

Divide  the  difference  S'^'  —  S-jS  by  the  number  of  days 
which  separate  the  fourih  from  the  first  observation  :  di- 
vide in  the  same  way  the  difference  (J-(S''' —  J^/3'  by  the  num- 
ber of  days  which  separate  ih?  fifth  from  the  second  obser- 
tion,  &c.  Let  §^^,  ^'jS',  &c.  be  the  consequence  of  these 
quotients.     We  may  go  on  in  this  way  until  we  succeed  in 

forming  $''~  ./3,  n  being  the  number  of  the  observations 
employed.     This  being  accomplished, 

ii.  Take  a  mean  or  nearly  mean  epoch  between  the  in- 
stants of  the  two  extreme  observations,  and  by  naming 
i,  i',  i'',  i'"".  Sec.  the  number  of  days  by  which  it  precedes 
every  observation  ;  i,  i',  &c.  being  suppt)sed  to  be  negative 
for  all  the  observations  anterior  to  this  epoch;  the  longi- 
tude of  the  comet  after  a  small  number  z  of  days  counted 
from  the  epoch,  will  be  expressed  by  the  formula 

jS-iJjS  +  Li'.S-.fi  —  i.l'.l"  P.^  +  Li'.i".i"'.S\ 3 -Sec. 
U.^-{i  +  i').§*.B  +  (/.i'  +i.i"+i'.i").P.^) 
+  z.^       -lii'i"  +  i  i'l'"  +  i.i".i"'+i'.i".i"').S\^^  ..{p) 
<  +  &c.  > 

.  .«  /^'/3 -(i 4- i'  +  i").^\ /3  +  (;./'  +  i.i"  +  i.rx 

"^     •  1  +  i'.t"  +  i'.  i'"  +  i".  i"') .  ^  /3-&C.      J 

The  coefficients  of  —  5'./3,  -|-  S-^^  &c.  in  the  part  indepen- 
dent 
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dent  of  2;,  are :  1st,  the  number  i;  2d,  the  product  of  the 
two  numbers,  i  and  i' ;  3d,  the  products  of  the  three  num- 
bers i,  i\  i" ,  &c. 

The  coefficients  of  ~^\&,  +  J'./3,—  ^./3,  &c.  in  the  part 
multiplied  by  z,  are:  1st,  the  sum  of  the  two  numbers 
■/  and  i';  2d,  the  sum  of  the  products  two  by  two,  of  the 
three  numbers  i,  i',  i"  \  3d,  the  sum  of  the  products  three 
by  three  of  the  four  numbers  z,  i' ,  i",  i'" ^  &c. 

The  coefficients  of  -  c^/3,  +  ^.(3,  —  J''./3,  &c.  in  the 
part  multiplied  by  2;%  arc  :  1st,  the  sum  of  the  three  num- 
bers i,  i',  i" ;  2cly  the  sum  of  the  products  two  by  two  of 
the  four  numbers  i,  i\  i'\  i'" ;  3d,  the  sum  of  the  products 
three  by  three  of  the  five  numbers  i,  i",  i" ^  i"^,  V" ,  &c. 

By  working  in  the  same  way  on  the  latitudes  of  the  co- 
met, its  latitude,  according  to  the  number  %  of  days  since 
ihe  epoch,  will  be  expressed  by  the  following  formula, 

y—i.ly^i:i'.Z^.y—-i.-i!.i".l\y  ^  i.i' .i" .t"> .1^ y—^z. 
(  oV-(/  +  ^').^'7  +  (/•«'  +  i.t"  ^l'  t").i''y} 

^%.\      -ii.i'.i"  +  i.i'i'"  +i.i".i"'  +  i'.i".i"')  .(J^/V  .  .  .(y) 


Uy-ii  +  r 
I      -ii.iJ" 
(      +  &c. 


+  ^  •  I  +  i'.i'  +  i'.i"'  +  i\r).l^y-?>ic. 

This  being  done,  we  shall  have  a  equal  to  the  part  inde- 
pendent of  z  in  the  formula  (p). 

Bv  reducing  into  seconds  the  coefficient  of  'x,.  and  sub- 
tractino-  from  the  logarithm  of  this  number  ot  seconds,  the 
logarithm  3'5500072,  we  shall  have  the  logarithm  of  a  num- 
ber which  we  shall  designate  by  a. 

Ry  reducing  into  seconds  the  coefficient  of  x^,  by  after- 
wards faking  the  lofrarithm  of  the  double  of  this  number  of 
.seconds,  and  subtracting  from  this  logarithm  the  following, 
1-78.^5894,  we  shall  have  the  logarithm  of  a  number  which 
we  shall  designate  by  h. 

We  shall  afterwards  have  5  equal  to  the  part  independent 
of  x  in  the  formula  (ry). 

By  reducing  into  seconds  the  coefficient  of  %,  in  this 
fornnila,  and  by  subtracting  from  it  3*5500()72,  we  shall  have 
the  looarithm  of  a  number  which  we  shall  desitinaie  bv  h. 

By  reducing  into  seconds  the  coefficient  of  z^  in  this 
same  formula,  and  by  sublracling  1*7653894  from  the  loga- 
rithm of  t)ie  doubleof  this  number  of  seconds,  we  shall  have 
the  logarithm  of  a  number  wliich  we  shall  designate  bv  /. 

It  is  upon  the  precision  of  the  values  of  o,  /',  A,  and  /, 
that  the  exactness  of  the  following  method  depends ;  and 
as  their  formation  is  very  simj)]e,  we  must  choose  and  mul- 
tiply the  observations  so  as  to  obtain  them  with  all  possible 

rigour.     These  quantities  are  the  differentials  (-r)')  ('71/; 
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(  —  )  and  (77)5  which  we  have  expressed,  for  the  sake  of 

greater  simplicity,  by  the  foregoing  letters. 

If  the  number  of  observations  is  an  odd  one,  we  should 
fix  the  epoch  at  the  instant  of  the  mean  observation,  which 
will  dispense  with  our  calculating  the  parts  independent  of 
z,  in  the  two  preceding  foriitulce;  for  it  is  visible  that  these 
parts  are  respectively  equal  to  the  longitude  and  to  the  la- 
titude of  the  mean  observation. 

In  order  to  elucidate  what  has  been  said,  by  an  example, 
we  shall  select  the  second  comet  discovered  bvivl.  Mechain 
in  17S1,  and  the  orbit  of  which  he  calculated  according  to 
this  method  :  the  observations  which  this  learned  astrouo- 
mer  chose  for  this  purpose,  are  reierred  to  the  same  hour  of 
the  day,  viz.  8'^  29'  Ai'  mean  time  at  Paris  :  the  following 
are  the  observations : 

Geocentric  Longitude 
of  the  Cumet. 

riOT°  14' -:5"  =  ^ 

305°  J7'32"  =  3' 
30(;°5l'  26"  =  /3" 
306°  ii-'  53"  =  iS'"     ' 


]7S1.  Nov.  14- 
IT 


306°  41' 37" 


^" 


No7-thern  Latitude. 


.55°  1 7'  9"  =  y 
44°  J  7'  1 2"  =  y' 
o»"  It'  48"  =  7" 
"  1"  =  7"' 


33°  49' 

29°  58'  43'-  =  7'"' 


By  taking  for  the  epoch,  the  instant  of  the  mean  obser- 
vation, i.  e.  the  19th  of  November,  at  8^  29'  44',  we  have 

i=  -5,  i'  =  -  2,  i''  =  0,  i'"  =  3,  i"''=  6, 
which  jrives 


S^ 

=  -  5'  44",33 

oV 

— - 

-  3"  39'  59",0 

S^' 

=  -  3'    3",  0 

Sy' 

m: 

—  2<'3!'  12",0 

^/3' 

=  ^2'  11",  0 

cy' 

^z 

-  1°  48'  35",6G7 

J/3'' 

'=  -V    5", 53 

oy'" 

=; 

-  1°  16'  46",0 

S^jS   =  32",20-6 

^y 

:z3 

13'45",4 

r-/3'  =  io",4 

sy 

~^ 

8'  31  ",267 

5^,3"  =  I0",945 

^7" 

= 

5'  J  8", 27s 

2",7:i3 
()",06S1 


S^y  =   —  3t'",2666 
sy  =  —  24",  J  236 


S*^  -  u",v,.3U>      I      o-"  =  1",3766 


The  fornjula  (p)  will  therefore  give  for  the  geocentric 
longitude  of  the  comet,  according  to  the  small  number  z 
of  days  reckoned  from  the  epoch. 


306°  .51'  26"  —  133",40-^  +   10",54 


z"- 


and  the  formula  {q)  will  give  for  the  expression  of  its  latitude, 

39''  14'  48''—  7855",  16. 2  +  335",4.2% 
from  which  we  extract 

a  =  306°  51'  26", 
a.  —   —  0,0432501,   b  =  0,345366, 

6  =  39°  i4'  48", 
h——  2,213644,      /  =   17,54354. 

2d.  We 
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2d.  We  shall  determine  by  the  astronomical  tables  the 
longitude  of  the  earth  seen  from  the  svm  at  the  instant 
which  we  have  chosen  for  our  epoch  :  let  A  be  the  longi- 
tude, R  the  corresponding  distance  from  the  earth  to  the 
sun,  and  B!  the  distance  which  answers  to  the  longi- 
tude 90'^  +  A,  of  the  earth :  we  shall  form  the  four  equa- 
tions 


„* 


cos^O 


4-  sBx.cos  [A— a)  +  i?*..  .(1) 


R.sm  (J-cc)     r  1  1    1  ^-^ 

3/- i -iA^-T-}-  27---(^) 

f,             ^         /        «*.sin  6.C0S  9  1     -^ 
3,=  -^.|^.tang9  +  -^  + ^^ 1     [ 

i?.  sin  9  cos  a  .        ,    /    1  11     f  •••^^^ 

o  =  y^  +  a'.x^^  +  <^J/MngQ  +  ^^^  j 

f    _,,       ^           .    .       .        sin(y/— a)1 
+   23^.  •^(72'-i).C0s(^-a)-  ^ J>     y^__^,jj 

f     -^z        V      .     ,   y        V        cos(//— ajJ 
-f  2ax.|(i?'-l).sm(^-a)  +  - — '-^ '^ 

1  2^ 

In  order  to  draw  from  these  equations  the  values  of  the 
three  unknown  quantities  x,  y,  and  r,  we  shall  begin  by 
considering  if,  abstraction  being  made  of  the  sign,  h  is 
greater  or  less  than  /;  in  the  former  case  we  shall  make 
use  of  the  equations  (l),  (2)  and  (4);  we  shall  form  a 
first  hypothesis  for  x,  by  supposing  it,  for  instance,  equal 
to  unity;  and  we  shall  extract  from  it  by  means  of  the 
equations  (l)  and  (2),  the  values  of  r  and  y ;  we  shall  af- 
terwards substitute  these  values  in  the  equation  (4),  and  if 
the  remains  are  null,  it  will  he  a  proof  that  the  value  of  x 
has  been  well  chosen;  but  if  the  remains  are  negative,  we 
shall  increase  the  value  of  a;,  and  diminish  it  if  the  remains 
are  positive.  We  shall  also  have  by  means  of  a  small  num- 
ber of  trials,  the  true  values  of  x,  y^  and  r;  but  as  these 
.  unknown  quaniities  may  be  susceptible  of  several  values, 
we  must  choose  that  which  satisfies  precisely  or  nearly  to 
the  C(]uation  (3). 

In  the  second  case,  i.  e.  if  we  have  I  y  I',  we  shall  make 
use  of  the  equations  (1),  (3)  and  (4),  and  then  it  will  be 
the  equation  (2)  which  will  iserve  as  the  verification. 

Having 
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Having  thus  the  values  oi  Xj  y,  and  r,  we  shall  form  the 
quantity 

P  =  — —^  •  i  y  +  ^-J^.tang  9^4-  Ri/. cos  {A— a) 

4-  Rax.ii\n{A—ci)  +  R.{R'—]). 
The  perihelion  distance  D  of  the  comet  will  be 

the  cosine  of  the  anomaly  u  of  the  comet  will  be  given  by 
the  equation  jr) 

cos^i  y  =  — ; 

from  which  we  shall  conclude,  by  the  table  of  the  move- 
ment of  the  comets,  the  time  consumed  in  traversins;  the 
angle  o*.  In  order  to  have  the  instant  of  the  passage  by 
the  perihelion,  we  must  add  this  time  to  the  epoch,  if  P  is 
negative,  and  subtract  it  if  P  is  positive,  because  in  the  for- 
mer case  the  comet  approaches  the  perihelion,  and  in  the 
second  case  it  rernoves  from  it. 

With  respect  to  the  second  comet  of  1/81,  the  epoch 
beihg  fixed  as  above,  on  the  19th  November,  at  s'^  29'  44", 
we  have  at  this  epoch 

A  =  57°  57'  4'% 
R  =  0,987248,      R  =  0,938820, 
the  equations  (l),  (2),  (3)  and  (4)  become  thus 

r^  =  1,667357. x^  —  0,7106137.0?  +  0,974653  ...(1) 

10,6484 
y  =  —  1 1,0665  -\ ^ —  +  3,9927.^'  •  •  '(2) 

,   0,03931687 
y  =  5, 771014. ar  -{ -5 0,04086053  . .  .(3) 

0  =  2/^  +  0,001 87057.x*. 

+  [0,8l69372.y  — 3,691334-5:]^— l,8320446.y..  .(4). 

2 
+  0,0324357.0;  +  1,026006 . 

*  Call,  as  above,  D  the  perihelion  ditance  of  the  comet,  Uhs  anoinaly*, 
i.  e.  the  angle  formed  by  its  vector  radius  with  the  axis  of  the  parabola 
which  it  describes,  lastly  t,  the  time  passed  since  the  perihelion  passage. 
This  being  done,  according  to  the  laws  of  parabolic  motion,  the  time  t  and 
the  anomaly  U  are  united  together  by  the  following  ties : 

(!)....«  =  — -^i  tang  iU  +   i  tang^  §  U\  , 

In  which  ^  is  the  demi-circumference,  or  3,14159265,  and  7  the  duralioo  of 
the  sidereal  revolution  of  the  earth,  or  SC5  days  256:i83.  U  being  given,  it 
is  easy  to  calculate  /  by  this  formula.  But  if  t  is  given,  the  search  for  the 
tang  ?  U  requires  the  resolution  of  these  equations  of  the  Sd  degree.  In  or- 
der to  avoid  this  difficulty,  astronomers  have  formed  a  table  of  valuasof  t  in 
a  parabola  in  which  D  will  be  equal  to  unity,  and  from  this  table  when  onca 
calculated,  we  may  extract  the  values  of  U;  <  being  known.  This  is  what 
we  call  a  table  of  the  motion  of  comets.  We  may  supply  the  place  of  this 
table  by  resolving  the  equation  (I)  by  some  trialj.  As 
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As  we  have  in  this  particular  case  I7  b,vje  must  employ 
the  equations  (i),  (3),  and  (4).     These  three  equations  give 

.X  =  0,39107, 
y  =  e,i2.58335, 
r  =  0,9735798. 
These  values  satisfy  the  equation  (5)  as  much  as  we  can 
expect  of  aia  equation  which  cannot  be  very  exact  on  ac- 
count of  the  little  movement  of  the  comet  in  longitude. 
By  substituting  them  in  the  expression  of  P,  we  find 

P  =  —  0,185628. 
The  negative  sign  of  P  makes  known  that  the  comet  nas 
not  yet  attained  its  perihelion.  We  aftewards  find  the 
])erihelion  distance  £)  =  0,9583509,  and  the  anomaly  0  of 
the  comet,  equal  to  15°  16'  S/',  which  answers  to  10  days 
40334  :  from  which  it  follows  that  the  perihelion  passage 
took  place  on  the  29th  of  November  at  18'^  10'  34'', 
mean  time  at  Paris.  Having  thus  obtained  nearly  the  pe- 
rihelion distance  and  the  instant  of  the  passasre  of  the  comet 
by  this  point,  we  may  correct  them  by  iheToUowing  me- 
thod, which  has  the  advantage  of  being  independent  of  an 
intimate  knowledo'e  of  the  other  elements  of  the  orbit. 

Exact  Dctermifiation  of  the  Elements  of  the  Orbit,  ivhen 
we  know  pretty  nearly  the  Ferihellon  Distance  and  the 
Instant  of  the  Passage  of  the  Comet  by  this  Point. 
3.  We  shall  select  three  observations  removed  from  the 
comet:  by  afterwards  setting  out  from  the  perihelion  distance, 
and  from  the  instant  of  the  passage  by  this  point,  deter- 
mined by  what  precedes,  we  shall  easily  calculate  the  three 
anomalies  of  the  comet,  and  the  three  vector  radii  corre- 
sponding to  the  instants  of  the  three  observations;  let  v,  v' 
and  v"  be  these  anomalies,  those  which  precede  the  passage 
of  the  comet  by  the  perihelion  being  necessarily  supposed 
to  be  negative :  further  let  r,  /,  /'  be  the  corresponding 
vector  radii  of  the  comet,  v  —v  and  v"  —  v  will  be  the  angles 
comprehended  between  r  and  /  and  between  r  and  t'' \  let 
U  be  the  first  of  these  ancrles  and  V  the  second. 

Let  us  also  call  a,  a',  a",  the  three  geocentric  longitudes 
observed  of  the  comet ;  S,  9',  5',  its  three  geocentric  latitudes^ 
the  southern  latitudes  being  supposed  to  be  negative : 
C,  C,  C",  the  three  corresponding  longitudes  of  tlie  sun  j 
7?,  R\  R",  its  three  distances  from  the  earth  ;  (3,  /3',  /3'',  the 
three  heliocentric  longitudes  of  the  comet ;  w,  w',  «r",  iU 
three  heliocentric  latitudes.     This  being  done, 

We  will  imagine  the  letter  5  at  the  centre  of  the  sun,  the 
letter  T  at  the  centre  of  the  earth,  the  letter  C  at  the  centre 

of 
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of  the  comet,  and  the  letter  C  at  its  projection  in  the  plane 
of  the  ecliptic ;  we  shall  have  the  angle  STC,  on  taking 
the  difference  of  the  geocentric  longitudes  of  the  sun  and 
the  comet ;  by  afterwards  adding  the  logarithm  of  the  co- 
sine of  this  angle  with  that  of  the  cosine  of  the  geocen- 
tric latitude  9  of  the  comet,  we  shall  have  the  logarithm  of 
the  cosine  of  the  angle  STC;  we  shall  therefore  know  in 
the  triangle  .STC,  the  side  ST  or  R,  the  side  SC  or  r,  and 
the  aniile  STC;  we  shall  thus  have  by  rectilinear  trigono- 
metry the  angle  CST ;  we  shall  afterwards  have  the  helio- 
centric latitude  w  of  the  comet  bv  means  of  the  equation 

sin  9 'sin  CST 

sm  ra-  =  : — -^    „     . 

sin  Lib 

The  angle  TSC  is  the  side  of  a  spherical  rectangular 
triangle,  the  hypothenuse  of  which  is  the  angle  TSC,  and 
one  of  the  sides  of  which  is  the  angle  -nr;  from  thence  we 
shall  easily  extract  the  angle  TSC,  and  consequently  the 
heliocentric  longitude  (5  of  the  comet. 

We  shall  h.ave  in  the  same  manner  -ct',  |S',  m"  and  /3",  and 
the  values  of  /3,  ,8',  /3"  will  show  whether  the  motion  of 
the  comet  be  direct  or  retrograde. 

h  we  conceive  the  Uvo  arcs  of  latitude  cr  and  tr'  united 
at  the  pole  of  the  ecliptic,  they  will  there  form  an  angle 
equal  to  /3'  — /3^  and  in  the  spherical  triangle  formed  by 
this  angle,  and  by  the  sides  0O°  — ts-  and  90°  — ct',  the  side 
opposite  to  the  angle  /S'  — /3  will  be  the  angle  at  the  sun 
comprehended  between  the  two  vector  radii  r  and  r'.  We 
shall  easily  determine  it  by  the  known  analogies  of  spheri- 
cal trigonometry,  or  by  the  following  formula : 

cos  F=:  COS  (|8'  — /3).cos  TO-. cos  s;'  +  sin  ■JS'.sin  cr'. 
In  which  /^represents  this  angle. 

By  calling  F"'  in  a  similar  manner  the  angle  formed  by 
the  two  vector  radii  r  and  r",  we  shall  have 

cos  F"'  =  cos  (/3"  — |S).cos  w.  cos  ra-"  — sin  or. sin  zc''. 
Now  if  the  perihelion  distance  and  the  instant  of  the 
passage  of  the  comet  by  tliis  point  uere  exactly  determined, 
we  shall  have 

F=U  Siud  F'  =  U", 
but  as  that  will  almost  never  happen,  we  shall  suppose 

m=  U-  F;  n=  U'  -  T'. 
We  shall  here  observe  that  the  calculation  of  the  tri- 
angle STC,  gives  for  the  angle  CST,  two  diiTertnt  values, 
VIZ.  CST  and  180°;  £dly,  STC-CST.  We  shali  thus 
have  two  difierent  values  for  each  of  the  quantities  /3,  or, 
/3',  cr',  3",  zu''.     Most  frequently  tlie  nature  of  the  motion 
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of  the  comet  will  make  known  the  value  of  CSTj  of  which 
we  ought  to  make  use,  particularly  if  these  two  angles 
are  very  different;  for  then  one  of  them  v/ill  place  the 
comet  further  than  the  other  from  the  earth,  and  it  will  be 
easy  to  ascertain  by  the  apparent  motion  of  the  comet,  at 
the  instant  of  the  observation,  which  of  the  two  ought  to 
be  preferred.  In  a  great  number  of  cases,  one  of  them 
will  be  negative,  and  must  consequently  be  rejected;  but 
if  any  uncertainty  remains  on  this  head,  we  might  always 
determine  the  true  values  of  /3,  /3',  /3'',  by  observing  to  take 
for  jS  and  /3',  the  two  angles  which  render  F  very  little  dif- 
ferent from  U,  and  to  take  for  (3  and  /3"  the  two  angles 
which  render  F'  very  little  different  from  U'. 

We  shall  afterwards  form  a  second  hypothesis,  in  which, 
by  preserving  the  same  .instant  of  perihelion  passage  with 
the  above,  we  shall  vary  the  perihelion  distance  hy  a  small 
quantity,  for  example,  by  the  fiftieth  part  of  its  value,  and 
we  shall  find  out  in  this  hypothesis  the  values  of  f/— ^ 
and  of  U'—V';  thus, 

m'^  U-  V,  n'-  U'  -  V; 
finally,  we  shall  form  a  third  hypothesis,  in  which,  by  pre- 
serving the  same  perihelion  distance  as  m  the  first,  we  shall 
vary  by  half  a  day,  or  a  whole  day  (more  or  less)  the  instant 
of  the  perihelion  passage.  We  shall  find  out  in  this  new 
hypothesis,  the  values  of  U—  V  and  of  \J'—  V'\  thus, 

this  being  done,  if  we  call  u  the  number  by  which  we  ought 
to  multiply  the  supposed  variation  in  the  perihelion  distance 
in  order  to  have  the  true  one,  and  t  the  number  by  which 
we  ought  to  multiply  the  supposed  variation  in  the  instant 
of  the  perihelion  passage  in  order  to  have  the  true  instant, 
we  shall  have  the  two  equations, 

u  {m-^m')  +  t  (ni'—m")  =771  f 
u{n  —  n')   -^t{n  —  n")    =?i, 
from  which  we  shall  extract  Ji  and  i;  and  consequently  the 
perihelion  distance  corrected  and  the  true  instant  of  the 
passage  of  the  comet  by  this  point. 

The  foregoing  correction  supposes  that  these  elements 
determined  by  the  first  approximation,  arc  sufiiciently  exact 
to  treat  as  infinitely  small  their  dilfcrences  from  the  true: 
but  if  the  second  approximation  did  not  still  appear  suffi- 
cient, we  might  have  recourse  to  a  third  by  operating  on 
the  elements  already  corrected,  as  has  been  done  upon  the 
first:  we  must  only  take  care  to  make  them  undergo 
smaller  variations.  But  in  most  cases  this  third  approxi- 
mation 
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mation  will  be  useless,  particularly  if,  in  the  first,  we  use 
four  or  five  well  selected  observations. 

We  may  also,  in  the  correction  of  the  first  elements, 
make  use  of  the  second  differences  in  the  following  manner. 

Instead  of  calculating  the  values  cf  £7,  £/',  Fand  V  in 
the  three  hypotheses,  we  shall  calculate  them  in  five  hypo- 
theses, viz.  1.  With  the  elements  found  by  the  first  ap- 
proximation. 2.  By  varying  the  perihelion  distance  by 
a  very  small  quantity.  3.  By  varying  it  by  double  this 
small  quantity.  4.  By  preserving  the  same  perihelion 
distance  as  in'  the  first  hypothesis,  and  varying  by  a  small 
interval  the  instant  of  the  perihelion  passage.  3.  By  vary- 
ing the  same  instant  double  this  interval.  Let  m,  m',  m", 
in"',  m'"  be  the  values  of  U—  F;  n,  «',  n",  n'",  n""  the  values 
of  U'—  V  :  then  in  order  to  determine  the  values  of  u  and 
/,  we  shall  form  the  two  equations, 

(47n'  — 3?7z-m").M  +  (w''  — 2w'+??j).M"+(47»"'  — 3wi— m"").^ 
4.(w""— 2m"'  +  w)JH2'n  =  0, 
{\ri:—Zn-if)M  +  K—  27^'  +  n).u^  +  {4?i"'-3?i^n"").t 
^{n""  —  2n"'-\-?i).t^  +  Qn—0. 
The  values  of  u  and  of  t  which  satisfy  these  equations  will 
he  more   precise  than  the  foregoing.     Although  in  most 
cases  this  overmuch  precision  is  useless,  it  is  nevertheless 
indispensable  in  forming  these  equations,  at  all  times  when 
the  terms  depending  on  the  second  differences  may  be  of 
the  same  order  with   those  which  depend  on  the  first  dit- 
ferences  ;  which  will  happen,  for  instance,  when  in  one  of 
the  observations  the  vector  radius  of  the  comet  will  be  al- 
most perpendicular  to  the  visual  ray  from  the  earth  to  the 
comet. 

[To  be  continued.] 


V'll.  A   Case  of  Morbus  Pedicularis.     Communicated  ly 
John  Andhee,  Esq.  Surgeon. 

A.  R.  esq.  35  years  of  age,  of  a  very  healthy  and  strong 
constitution,  had  for  some  years  past,  particularly  when 
heated  by  good  living  and  in  warm  rooms,  been  often  trou- 
bled with  a  prickly  itching  on  the  surface  of  the  body, 
armpits  and  thighs.  In  the  summer  of  last  year,  on  coming 
out  of  a  warm  balh  at  Brighton,  he  discovered  an  insect  on 
his  thigh. 

This  circumstance  Induced  him  to  suspect  that  the  itch- 
ing he  had  so  long  been  troubled  with,  might  have  been 
caused  by  insects.     From  that  time  until  he  applied  to  me 
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on  December  7,  ISll,  he  had  daily  combed  out  from  the 
armpils,  body  and  ihighs,  from  twelve  to  between  twenty 
and  thirty  living  insects;  and  some  he  picked  out  of  the 
skin,  as  they  had  firmly  attached  themselves  thereto; 
seeming  to  have  pnrtlv  bnrrow'^tl  into  the  skin.  He  was 
induced  to  use  a  small- toothed  comb,  from  beincr  remark- 
ably hairy  on  the  body,  thighs,  and  armpits.  I  prescribed 
flures  sulphuris  internally,  for  him  to  take  as  much  as  his 
bowels  would  bear  without  operating  more  than  once  or 
twice  daily  ;  and  to  use  externally  a  lotion  composed  of  a 
strong  solution  of  hydrargyrus  muriatus.  On  the  lOtl), 
when  I  visited  him,  T  had  the  satisfaction  to  find  the  re- 
medies had  produced  a  good  effect,  the  itchins;  having 
abated,  and  the  number  of  insects  daily  combed  out  dimi- 
nished to  about  half  the  former  number. 

By  persevering  in  the  use  of  these  remedies  to  the  end  of 
the  month,  he  was  free  from  the  disorder. 

On  a  minute  exanunation  of  the  insect,  it  appeared  to 
be  nearest  in  resemblance  to  the  pedicvlus  ivguinalis;  being 
a  smaller  and  more  delicately  formed  insect  than  that  which 
infects  the  head. 

It  is  to  be  remarked,  that  this  gentleman,  who  is  very 
cleanly  in  his  person,  pulling  on  clean  linen  every  day, 
does  not  remember  ever  havinij;  lice  in  his  head,  nor  on  the 
groins. 

In  the  course  of  a  practice  of  30  years,  I  have  not  met 
with  a  similar  case  :  and  on  lookino;  into  several  authors 
find  it  nientioned  in  such  terms  as  to  induce  me  to  believe 
it  to  be  very  uncommon,  as  few  cases  of  the  disease  are  re- 
lated. 

*'  Ulysns  Aldrovandi  de  animalilms  insecfis  liber  qu'mlus. 
Aristotel.  duo  tantum  pediculorum  genera  nata  fuere; 
primum  grandius  hominibus  valde  familiare  a  capite  orti, 
et  toto  corpore  errans.  Altorum  ferum  vocavit,  durius  eo, 
quod  magna  ex  parte  provenit,  et  corpori  detrahi  difficilius: 
hoc  comnmni  omnium  probalissimorum  medicorum  judi- 
cio,  illud  est  quod  plactulas  nonnulli  et  plattas,  Itali  piat- 
lolas  et  piattones  a  laiitudine  corporis  dicunt.  Galli  mor- 
piones,  Arabes  gardan,"  &c. 

The  same  author  mentions  one  instance  of  the  disorder 
ending  fatally  :  "  Phcrecvdem  Svrum  pediculari  morbo  iii- 
teriisst;"  and  adds, '<  Qui  morlnnn  patiiur  primum  ve- 
luti  scabiei  cujusdam  prurilu  allectus,  corpus  scalpit,  vo- 
luptate  simul  et  dolore  perceptis*:  deinde  cxorientibus  pe- 

•  These  symptoms  were  exactly  similar  to  those  of  this  case. 
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Olculis  simul   effluente  sanie,   morbi  acerbitate,  ac  dolore 
percitus,  unguibus  corpus  lacerat,"  &c. 

The  same  author,  among  many  Instances  of  this  disease 
being  fatal,  mentions  that  the  Enghsh  king  Edmond  died 
of  the  pedicular  disease. 

Sauvage,  (Nosologia  methodica.  Ordo  septimus, 
ClassisX.  Phthiriasis  pedicularis.  La  maladie  pediculaire.) 
after  describing  the  disease,  adds,  "  Phthiriasis  olim  inter 
niorbos  poenales  habebatur,  quo  extinctos  ferunt  plurinios. 
VideSchenkium,  Canierariuui,  Plempium,"  &.c.  and  makes 
a  second  species,  "  Phthiriasis  interna  :  Vermine  interne : 
Phthiriasis  funesta."  In  this  species  the  insects  issued  from 
the  eyes,  ears,  anus,  urethra,  and  from  the  orifice  made  in 
venaesection.     I'his  case  terminated  fatally. 

In  conclusion,  I  would  remark  that,  on  touching  one  of 
these  insects  with  oil,  it  was  nearly  dead  in  a  few  minutes  : 
'nhich  circumstance  would  induce  me  to  recommend  the 
trial  of  such  an  application  for  this  disease, 

Hatton  Garden,  Jan.  16,  1812.  JOHN  AnDREE. 

Vni.  Reply  to  Dr.  Kelly's  Letter  {see  our  last  Number) 
on  his  supposed  Discovery  of  an  Error  in  the  Nautical 
Almanac.  By  Ah.  Firminger,  late  Assistant  Astro- 
nomer at  the  Royal  Observatory,  Greenwich. 

To  Mr.  Tilloch. 

Sir,  i  SHOULD  imagine  it  is  generally  understood  by  the 
readers  of  your  valuable  Journal,  that  whatever  papers  ap- 
pear in  that  work  without  signature,  or  reference  lo  other 
authors,  are  either  the  composition,  of  the  editor,  from  in- 
formation received  by  him,  or  drawn  up  by  persons  imme- 
diately under  his  inspection.  With  this  natural  impression 
on  my  mind  I  viewed  the  article  in  your  Magazine  for 
October,  entitled,"  On  the  Error  diicoveredin  the  Nautical 
Almanac  o/'lS12  by  Dr.  Kelly,"  and  conceived  you  had 
received  the  information  it  contains  either  from  the  Doctor 
himself,  or  from  someother  of  your  correspondents  to  whom 
he  might  have  communicated  it,  and  that,  when  it  appeared 
before  the  public,  the  article  with  respect  to  its  general  tenor 
must  be  considered  as  your  own.  Knowing  that  this  sup- 
posed discovery  was  no  discovery  at  all,  but  that  the  Nau- 
tical Almanac  of  1812  actually  appeared  in  the  shape  in 
which  its  learned  author  intended  it,  I  was  induced  to  rend 
you  an  account  of  such  facts  as  I  believed  would  clearly 
show  the  truth  of  what  I  have  advanced  ;  and  I  considered 
1  was  at  liberty  so  to  do,  under  the  form  in  which  vour 
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article  appeared,  without  being  thought  to   have  reflected 
on  the  character  or  vvrilitigs  of  the  supposed   discoverer,  or 
indeed  on  any  one  else   except  the  editor,  whom  I  wished 
to  correct  not  only  in  what  regards  the  notice  respecting 
the  Nautical  Almanac,  but  in  that  which  it  takes  of  the 
French   astronomers    in   their  conduct   from    copying  the 
ephemeris  of  the  Nautical  Almanac  into  their  Conno'issance 
des  Terns.     A  recent  communication  has  informed  me,  and 
must  also  many  others  of  your  readers,  that  what  we  take 
to  be  written   by  the  editor,  may  in  fact  be  the  production 
of  scune  other  person,  who  chooses  to  consider  himself  of- 
fended at  any  animadversions  on  his  subject,   however  in- 
accurate his  statements  may  appear,  without  declaring  such 
subject  to  be  his  own,  till  after  the  animadversions  had  been 
published.     Tliis  circumstance  we  have  now  witnessed  in 
the  conduct  of  Dr.  Kelly,  who  has  thought  proper  to  de- 
clare in  your  last  number,  that  the  article   above  alluded  to 
was  his  own   production  ;  and  the  reason  he  gives  for  the 
omission  of  his  sio;nature  is,  that  ^' it  has  been  considered  as 
a  plain,  honest,  and  unassuming  statement,  that  required 
neither  voucher  or  signature,"  a  criterion   by   which    ycnir 
readers  will  be  enabled  in  future  t(5  distinguish  whether  the 
articles  they  read  are  the  production  of  the  editor,  or  of  a 
correspondent,  to  whom  they  may  in  some  parts  allude. 

Whatever  may  be  the  opinion  of  the  readers  of  the  Phi- 
losophical Magazine,  respecting  the  tenor  of  the  article  in 
question,  I  miich  doubt  whether  they  will  entertain  two 
opinions  respecting  Dr.  Kelly's  last  communication  ;  they 
will,  r  am  induced  to  conclude,  consider  it  as  a  happy  display 
of  ecjotism,  and  an  unwarrantable  abuse  of  persons  who 
neither  knew,  nor  could  be  supposed  to  know,  when  they 
were  animadverting  on  articles  which  appeared  in  the  Phi- 
losophical Magazine  without  signature,  that  they  were  ac- 
tually animadverting  on  Dr.  Kelly's  productions;  at  least 
I  can  so  speak  for  myself.  But  with  whatever  impressions 
I  wrote  my  former  article,  those  under  which  I  write  this 
will  certainly  not  be  easily  mistaken;  and  since  I  have  been 
considered  by  Dr.  Kelly  as  imprudent,  I  shall  take  the  li- 
berty of  freely  discussing  the  merits  of  his  statements. 

Dr.  Kellv  savs,  that  "  neither  was  the  statement  dictated 
in  terms  liludy  to  give  offence,  and  yet  it  has  called  forth 
two  Utters  in  animadversion,  which  are  not  of  the  most  gen- 
tle tone  or  texture,  and  I  shall  therefore  co?isider  them  as  a 
kind  of  partnership  production."  I  do  not  know  how  far  a 
man  may  venture  to  publish  his  opinions  when  founded  on 
the  v^ild  delusions  of  his  imagination,  so  as  to  keep  within 
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the  proper  boundary  of  prudence:  but  certainly  in  the  pre- 
sent case  Dr.  Kelly  is  most  completely  mistaken  ;  for  I  can 
confidently  affirm,  that  Mr.  Groombridge  knew  no  nmve  of 
what  I  had  written  on  the  subject  before  it  appeared  in 
print,  than  did  Dr.  Kelly  himself.  But  as  the  Doctor  has 
allowed  me  a  right,  I  shall  take  an  opportunity  of  occa- 
sionally referring  to  Mr.  Groombridge's  letter,  n(U  only  be- 
cause it  has  been  considered  a  partnership  production;  but 
also  because,  from  our  long  and  intimate  acquaintance,  we 
have  had  frequent  opportunities  of  communicating  our 
thoughts  on  astronomical  subjects.  It  was  in  one  of  these 
communications  that  Mr.  Groombridge  noticed  to  me  the 
discrepancy  in  the  quantity  of  the  obliquity  of  the  ecliptic  as 
contained  in  the  Nautical  Almanac  of  1812,  from  those  of 
other  years  ;  and  my  remarks  upon  it  were,  that  the  uncer- 
tainty arising  from  the  observations  of  the  Greenwicli  qua- 
drant were  such,  as  to  render  the  quantity  of  that  datum 
doubtful  to  many  seconds.  In  confirmation  of  this  state- 
ment, I  shall  once  more  call  the  attention  of  your  reatiers  to 
the  paper  which  I  published  in  the  Philosophical  Magazine 
of  December  1810;  and  although  I  noticed  this  paper  in 
my  remarks  upon  the  subject  in  question.  I  have  good  rea- 
son to  believe  Dr.  Kelly  has  not  given  hin)self  the  trouble 
to  read  it;  or,  if  he  has  read  it,  he  has  not  thoucrht  proper 
to  notice  it,  probably  in  consequence  of  its  militating  against 
his  own  supposed  discovery.  I  shall  therefore  cojiy  so 
much  as  relates  to  the  present  occasion,  which  runs  thus  : 
"  If  we  look  to  the  account  given  in  the  Lunar  Tables,  pul)-, 
lished  by  the  Board  of  Longitude  in  France,  we  shall  find 
those  tables  were  compiled  principally  from  the  astrono- 
niical  observations  made  in  the  Roval  Observatory  at  Green- 
wich ;  and  not  only  the  epocha,  but  the  present  slate  of 
duTiinution  in  the  obliquity  of  the  ecliptic  has  been  in  a 
great  measure  determined  from  them.  We  shall  not  therefore 
be  surprised  to  find  hereafter  a  nearer  coincidence  in  the 
actual  state  of  the  ancient  observations^  and  the  deductions 
drawn  from  theory,  when  we  possess,  as  we  hope  soon  to 
do,  the  means  of  settling  this  epocha,  and  actual  state  of 
diminution  at  the  present  period.  The  grand  mural  circle 
now  making  for  the  Royal  Oi)servatory  by  Mr.  Troughton, 
will,  it  is  expected,  be  in  readiness  for  observation  early  in 
the  ensuing  year;  and  we  cannot  doubt  but  the  first  obiect 
to  be  determined  with  it,  will  be  the  settling  the  above- 
mentioned  data,  so  essential  in  the  theory  and  practice  of 
astronomy."   If  I  had  not  been  at  the  time*  above  menioned 

*  Eight  months  before  the  paper  was  published  which  gave  rise  to  the 
present  communicaiioa.  D3  acciuainltd 
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acquainted  with  Dr. Kelly's  pretended  discovery,  is  it  likely  T 
should  have  there  so  particularly  noticed  the  uncertainly  in 
our  knowledge  of  the  actual  quantity  of  the  obliquity  of  the 
ecliptic,  as  weil  as  of  its  secular  variation  ?  To  everv  impartial 
reader  I  think  the  inference  will  be  evident,  without  any 
further  declaration  on  my  part,  or  without  mv  having  in 
that  paper  pointed  out  that  Dr.  Maskelyne  had  given  the 
obliq'iity  of  the  ecliptic  for  the  year  1812,  from  the  winter 
instead  of  the  summer  solstice. 

What  a  fortunate  circumstance  would  it  have  been  for 
Dr.  Kelly,  had  the  nature  of  that  communication  rendered  it 
necessary  for  ine  to  have  particularly  specified  the  discre- 
pancy in  the  Almanac  of  181  2,  with  either  the  subsequent  or 
preceding  Almanac,  in  proof  of  what  I  had  asserted  !  What 
a  labour  would  he  not  have  saved  !  what  calculations  avoid- 
ed !  and  what  anxiety  for  the  consequences  which  the  ho- 
nour of  such  an  important  discovery  was  likelv  to  heap 
upon  him  would  he  not  have  been  relieved  from  !  For  not- 
\viihstanding  all  Dr.  Kelly  has  said  of  his  not  being  in- 
fluenced hv  any  ?72o/iyM  of  vavity ;  it  is  however  a  pretty 
slroiig  argument  in  proof  of  the  contrary,  when  we  find 
him  taking  all  possible  pains  to  make  not  only  his  supposed 
discovery  as  much  known  as  he  can,  but  to  accompany  it 
with  remarks  of  its  vast  importance;  for  can  we  consider  the 
following  sentence  in  any  other  point  of  view  :  "  It  was 
not  therefore  surprising  that  in  the  course  of  such  practice 
an  inaccuracy  should  be  discovered  which  had  escaped  the 
notice  of  the  principal  astronomers  of  Europe  !"  and  also 
in  what  other  sense  can  we  understand  the  pains  which  he 
has  taken  to  make  the  subject  so  generally  known  ?  He 
called  on  Dr.  Burnev,  and  told  him  of  his  message  to  the 
Astronomer  Royal.  He  wrote  to  Sir  Joseph  Banks  and  Mr. 
Vince,  communicated  it  to  the  Earl  of  Rosse,  and  in  fact 
it  appears  he  told  it  to  every  one  he  knew;  and  yet  all  this, 
was  done,  vve  are  told,  without  vanity  ! 

In  speaking  of  our  letters,  the  Doctor  says,  "  But  not- 
withstanding their  .manifest  disposition,  such  is  the  force 
of  truth,  that  all  the  leading  facts  in  the  [his]  statement 
rernain  imcontroverted;  and,  indeed,  wholly  untouched. 
The:/  allow  that  an  error  has  been  committed  in  the  Nau- 
tical Almanac,  that  the  French  and  American  astronomers 
have  copied  it,  and  that  /  have  discovered  it." 

In  what  part  of  the  letter  here  referred  lo,  let  me  ask, 
have  I  allowed  that  an  error  has  been  committed  in  the 
Nautical  Almanac  of  1812  ?  I  have  shown  that  Dr.  Mas- 
kelyne took  his  obliquity  of  the  ecliptic  for  that  year  from 

the 


Discovery  ofanErrorintheNaulicfilAlmannc.       55 

the  observat'ions  made  wiih  the  Greenwich  quadrant  at  the 
winter  solstice;  and  I' have  further  added,  tt)at  it  \?,  prnlmile 
that  the  obliqi.iity  of  the  ecliptic  lor  that  year  might  not 
differ  much  from  what  Dr.  Maskelyne  had  assigned  it  to 
be  in  the  subsequent  Almanacs  ;  hut  no  where  have  I  said 
it  is  so,  Tt)is  must  be  left  for  Dr.  Kelly  to  decide  from 
observations  matie  with  instruments  i)i  his  own  ob^ertatoiy, 
if  they  exceed  in  accuracv  those  at  the  Royal  Observatory  at 
Greenwich  ;  tor  till  we  possess  more  accurate  instruments 
than  the  Greenwich  quadrant,  I'rom  which  this  obliquity  ot 
the  ecliptic  was  inferred,  we  must  remain  in  doubt  as  to 
its  actual  quantity.  If  therefore  1  am  coirect  in  stating,  • 
we  can  prove  no  error,  I  niu>t  be  allowed  to  deny  my  hav- 
ing admitted  Dr.  Kelly  to  have  discovered  one.  *'  l^'iey 
allow  the  French  and  American  astronomers  have  copied  it." 
With  a.s  much  truth,  founded  on  the  same  aruument,  may 
Dr.  Kelly  say,  that  I  have  allowed  not  only  the  French  and 
American  astroncMiiers  have  c.opitd  it,  but  that  the  Spanish  ^ 
astronomers,  the  German  astronunjers,  nav,  all  the  world 
have  copied  it.  In  no  part  of  my  letter  have  I  mentioned 
the  name  or  even  alluded  to  the  American  astronomers.  My 
allowance  therefore  of  their  havinu  copied  it,  or  any  part  of 
the  Nautical  Almanac,  nui^t  rest  upr)n  an  allowance  of  my 
not  having  contradicted  Dr.  Kelly's  declaration  of  their 
having  copied  it;  and  the  same  may  be  said  of  all  the  world, 
considering  that  no  denial  is  an  allowance  of  the  fact, 
which  I  cannot  on  the  pre.-ent  occasion  grant;  for  I  must 
coufess  that  I  know  not  what  the  American  Almanac  con- 
tains, not  having  seen  one  for  that  year.  Dr.  Kelly  should 
therefore  have  been  a  litile  more  cautious  when  criticizing 
on  the  word  ^/•.■>7,  as  used  by  Mr.  Groombridge,  which  I 
conceive,  and  inienil  to  show,  will  bear  a  better  interpreta- 
tion than  he  has  given  it, — that  he  did  not  run  into  error 
himself  by  a  misapplication  of  words,  which  a  neohgence 
ot  reading  such  letters,  or  misconception  of  the  subject,  had 
led  him  lo  adopt.  But  how  shall  we  reconci'e  what  the 
Doctor  hasjust  said  with  what  folk)ws, — "but  ihese  writers 
must  contradict  something;,  or  what  was  the  use  or  pretence 
of  their  letters?"-  Dr.  Kelly  says,  just  bffore,  we  have 
'  contradicted  nothing,  and  innnctiiately  afterwards  savs,  we 
must  contradict  soineihmii; :  what  interpretation  will  this 
bear?  That  we  wished  to  contradict  somethiuir,  and  iiave 
tailed,  or  that  we  l.ave  contradicted  something  ?  i'he  Doctor 
must  decide  this  tlupliciiy  of  meaning.  Again,  the  D'-eior 
says,  "  Tluy  therefore  vojunieer  the  French  cause,  and  deny 
at  considerable  length,  tliat  their  astronomers  pretend   lo 
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original  computation  in  {ho.  Connohsancedes  Terns,  aUbougli 
the  contrary  is  thus  stated  in  the  preface  to  that  work. 
*'  Les  calculs  ont  etc  faits,  comme  a.  I'ordinaire,  sons  l*in- 
spection  du  Bureau  des  Longitudes,  par  MM.  Marion, 
Lalande,"  Sec.  which  in  English  is  this:  "  The  calculations 
have  heen  made,  as  usual,  under  the  inspection  of  the  Board 
of  Lon£i;itude,  by  MM.  Marion,  Lalande,"  &c. 

Suppose  a  person  should  say,  lie  has  calculated  the  time 
when  an  event  will  hapj)en  at  a  given  place,  and  it  is 
known  that  he  has  derived  this  calculation  from  a  previous 
calculation  of  its  happening  at  another  place,  by  the  al- 
lowance of  some  quantity  to  reduce  it  from  the  time  at  the 
first  place  to  that  of  the  latter,  could  this  person  be  said  to 
have  calc^.dated  such  event  for  the  place  assigned  ?  If  it  be 
allowed  that  he  cou;d  under  such  circumstances  be  said  to 
have  calculated  such  event  for  the  assigned  place,  I  con- 
ceive that  what  the  French  have  said  in  the  sentence  w  hich 
Dr.  Kelly  brings  as  a  proof  of  his  assertion,  is  as  applica- 
ble to  their  having,  in  the  compilation  of  the  cphemeris  to 
their  Connoissance  des  Terns,  taken  it  from  our  Nautical 
Almanac  by  an  allowance  of  the  difference  of  longitude,  as 
to  anv  other  mode  of  calculation  whatever:  for  surely  a 
man  would  not  say  from  such  quotation,  that  the  French 
had  made  their  calculations  from  any  one  set  of  tables  in 
preference  to  another:  he  would  indeed  admit  their  having 
allowed  the  calculation  to  have  been  made  by  themselves, 
but  from  what  tables,  or  by  what  means,  he  could  draw  no 
inference;  vt'ith  much  less  propriety  therefore  could  he  un- 
dertake to  say,  that  such  calculations  were  declared  to  be 
oriffinal.  Yet  this  is  the  lancuao;e  of  Dr.  Kelly,  and  in  de- 
fence  of  it  he  has  copied  the  above  quotation.  It  is  well 
known  that  the  French  are  remarkable  for  their  copious  de- 
tail. Why  have  they  been  so  sparing  in  this  instance? 
The  instrument,  therefore,  which  Dr.  Kelly  has  brought  in 
his  defence  seems  rather  a  stumbling-block  in  his  own  way. 
Dr.  Maskelyne  has  been  very  particular  in  the  preface  to 
the  Nautical  Almanac,  in  describing  by  what  tables,  and 
by  what  formulae,  his  ephemerises  are  derived.  If  such  de- 
scription can  be  found  in  the  French  Connoissayice  des  Terns, 
then  are  we  able  to  say  with  confidence,  that  the  French 
have  comiTiitted  themselves  or  not,  according  as  the  case 
shall  appear:  but  no  assurance  of  this  can  be  derived  from 
the  above  quotation.  I  have  been  here  adducing  arguments 
in  proof,  that,  had  I  said  what  Dr.  Kelly  states  of  me,  viz. 
endeavoured  to  slioiv  at  considerable  length  that  the  French 
do  not  pretend  to  original  mattcTf  he  has  in  my  opinion 
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brouffht  nothing  to  contradict  it :  but  the  fact  is,  I  have 
made'no  such  attempts,  but  quite  the  contrary,  by  an  al- 
lowance that,  had  the  French  declared  the  ephenieris  to  be 
oriiiinally  theirs,  I  have  shown  they  are  declaring  nothing 
more  than  facts,  since  it  has  been  from  tables  of  their  own 
computation,  that  the  Nautical  Ahnanac  has  been  in  a  great 
measure  compiled.  I  have  likewise  said,  that  "  wilfi  respect 
to  that  part  of  the  statement  contained  in  the  Philosophical 
Magazine,  ivhich  accuses  the  French  of  copTjing  from  the 
calculations  of  the  Nautical  Almanac  in  making  up  the  ephe- 
meris  for  the  Connoissance  des  Terns;  it  must  le  confessed^ 
that  if  they  have  declared  that  those  parts  were  actually  cal- 
culated by  themselves,  and  not  taken  frojn  the  Nautial  Al- 
manac, they  are  deserving  ofcens?ire  :"  and  doubtless,  in  such 
case  thv.'y  would  be  deserving  of  severe  censure,  as  by  that 
means  they  would  impose  on  the  world  circumstances  as 
facts,  which  are  not  so.  I  have  further  added,  that  I  never 
saw,  or  heard  any  one  say  tliey  ever  did  see,  such  declaration  ; 
and  I  must  still  affirm  the  same,  notwithstanding  Dr.  Kelly's 
quotation,  which  I  cannot  conceive  in  any  point  of  view  to 
contradict  it,  though,  as  he  says,  the  names  of  the  computers 
are  specified." 

In  commenting  on  Mr.  Groombridge's  letter.   Dr.  Kelly 
seems  to  catch  at  a  little  oversight  which  that  gentleman 
made  in  wording  his  communication,  though  its  true  inter- 
pretation is  easily  made  out.     No  person  except  those  who 
v\  ish  to  quibble  on  words, can  object  to  his  method  of  expres- 
sion in  the  sense  in  which  he  wishes  himself  to  be  luider- 
stood.     He  plainly  objects  to  Dr.  Kelly's  statement  in  beinu" 
the  discoverer,  as  related  to  the  time  of  communication,  and 
not  to  the  time  in  which  the  discrepancy  wasjlrst  observed, 
as  is  evident  from  his  saying  he  had,  long  before  Dr.  Kelly's 
visit  to  the  Observatory,  made  the  subject  known  both  to 
Dr.  Maskelyne   and   Mr.   Pond.      But   Mr.  Groombrido-e 
did  not  commimicale  this  observation  of  his  with  such  cir- 
cumstances as  should  induce  these  gentlemen  to  suppose 
that  he  considered  the  safety  of  the  British  navy  as  hktly 
to  be  endangered  by  it ;  nor  did  it,  I  dare  say,  ever  enter  his 
head,  to  be  at  the  trouble  of  calculating   new  tables  of  the 
sun's   longitude,    right    ascension  and  declination,    either 
for  the  use  of  nis  own  observatory,  or  for  the  use  of  the 
public.     Mr.  Groombridge  is  a  man  too  well  informed  on 
these  subjects  to  consider  the  discrepancy  h\  question  in  any 
other  point  of  view  than  that  of  its  true  point  of  view,  viz, 
that  it  is  of  but  little  importance  to  either  the  astronomer  or 
sailor^  whether  the  Nautical  Almanac  is  computed  with  an 
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obliquity  of  the  ecliptic  of  23°  2/'  40",  or  23°  27'  50".  In 
saying  thus,  I  do  not  wish  it  to  be  understood  that  I  mean 
it  is  but  of  little  importance  to  the  astronomer,  whether  he 
knows  the  actual  state  of  the  obliquity  of  the  ecliptic  within 
these  limits;  I  mean  only  as  relates  to  the  use  of  the  Nauti- 
cal Almanac.  Nor  do  I  wish  it  to  be  understood  that  I  am 
giving  praise  to  the  merits  of  Mr.  Groombridge,  though 
considered  a  partner  in  this  concern  :  his  labours  arc  before 
the  public,  and  from  them  the  public  will  judge  for  them- 
selves. 

But  Dr.  Kelly  tells  us,  he  should  not  have  noticed  either 
of  our  letters,  had  it  not  been  from  Mr.  Groombridge  having 
stated  he    pointed  out  the  discrepancy  in  question  to  Mr. 
Pond  when  he  first  came  into  office,  acVlins;  that  he  {Dr. 
Kelly)  can  affirm  ivitk  perfect  truth  and  covfidence,  that  in 
the  month  of  September  laU  Mr.  Pond  professed  himself 
wholly  unacquainted  with  any  such  circumstance ;  and  vet 
this  gentleman    modestly   tells   us  directly  after,  that  Mr. 
Pond  told  him  that  he  thought  he  had  heard  something  about 
an  error  in  the  Nautical  Almanac  of  1815  or  18l6  (he  be- 
lieved).    If  Mr.  Pond  had  not  been  told  something    about 
this  circumstance,   is  it  likely  he  would  have  said   he  had 
been   previously  informed  of   some   error  ?  Dr.  Ktllv    can 
therefore  say,  that  Mr.  Pond  was  unacquainted  with   it,   in 
no  other  point   of    view  than  that  the  observations   with 
which  this  information  was  at  first  accompanied,  were  not 
sufficient  to  impress  a  ready  recollection  of  the  circumstance. 
But  had  Mr.  Groombridge  told  Mr.  Pond  he  should   write 
to  Sir  Joseph  Banks,  and  other  membt.^rs  of  the   Board  of 
Longitude,  about   his   discovery,   I  will  eneage  to  say  Mr, 
Pond  would  not  have  so  easily   forgot  the  subject  of  tlie 
conHnnnication.      It  does   not  appear,  however,   that  the 
-subject   was    so   completely    obliterated    from    Mr.    Pond's 
memory,  that  he  could  not  recall  it  ;  for  it  appears  that  Dr. 
Kelly's  visit  was  on  the  1 1th  of  September,  and  Mr.  Pond's 
communication  to    the   Adtniralty,  on    the  25lh  ;  on    the 
sight  of  which  Dr.  Kelly  might  have  recalled  what  Mr.  Pond 
had  told  him,   that  something  had  been  previously  pointed 
out  respecting  some  error,  and  he  would  have  directly  in- 
ferred from  that  communication  to  the  Admiralty,  the  cir- 
cumstance which  Mr.   Pond    had  told    him    was  the  one 
in   question,   but  which  he  at  the  liine  alluded  to  did  not 
recollect.     I  cannot  conceive  it  at  all   surprising  that  Mr. 
Pond   should    have  forj.otttn  what  Mr.  Groombridiie   had 
said  to  him  when  Dr.  Kelly  ntaJe  his  visit,  as  Mr.  Groom- 
bridge says   his  communication  on  the  subject  in  question 
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was  when  Mr.  Pond  first  came  into  office,  five  or  six  uionths 
before  the  time  Dr.  Kelly  'aw  him.  Therefore,  unless  Mr. 
Groombridge's  remarks  had  been  accompanied  with  any  ob- 
servations of  their  importance,  it  is  not  difficult  to  conceive 
a  person,  situated  as  Mr.  Pond  was  in  coming  into  that  higlj 
office,  forgetting  such  communications  made  to  him  in  gc^ 
neral  conversation  ;  and  thus  I  believe  the  mysterious  and 
delicate  question,  as  Dr.  Kelly  calls  it,  may  be  settled  with- 
out anv  very  great  efforts  of  conception. 

The  paragraph  in  Dr.  Kelly's  letter  which  immediately 
follows  the  insinuation,  that  either  Mr.  Pond  or  Mr.  Groom- 
bridge  had  committed  theniselves  by  a  representation  of  a 
case  upon  which  the  plain  statement  of  facts  would  not 
bear  them  out,  informs  us  of  a  circumstance  the  most  ex- 
traordmary  in  his  whole  leUer,  and  cann')t  fail  to  do  him 
great  credit  in  as  much  as  regards  his  industry  as  a  calculator 
and  his  ability  at  discovery.  I  will  state  the  paragraph  in 
his  own  words  :  "  When  I  first  discovered  this  error,  I 
made  numerous  calculations  to  ascertain  its  extent." 

Now,  notwithstandmg  Dr   IVIaskelyne's  having  stated  in 
the  preface  to  the  Nautical  Almanac  in  question,  the  cpian- 
tiiv  of  the  obliquity  of  the  ecliptic  used  m  the  compuraliou 
of  that  epbemeris,  and   also  given  tlie  quantity  ot  aj:)pareiU 
obliquity  deduced  from  it,   which   is  put   down   for  every 
third  month  throughout  the  year,'  opposite  the  first  pa«re  in 
the  Almanac  ;  and  also  given  the  sun's  declination  at""  the 
two   solstices  exactly    conformable  to  that  o'jiiquiiv  ;    vet 
Dr.  Kelly  makes  numerous  calculations  to  see  if  it   be  so 
or  not,  as  if  he  could  not  believe  what  he  saw,  and  it  was 
necessary  for  him  to  make  calculations,  to  know  whahcr  the 
figures  he  there  found  did  actually  lepresent  w  hat  they  stood 
for.     I  take  it  for  granted,  that  most  people  any  wav  con- 
versant with  astronomical  calculations,  know  that  t[)e  sun's 
a()parent  declination  at  the  two  solstices  is  equal  to  the  ai)- 
parent  obliquity  of  the  ecliptic  at  that  time  ;  and  if  in  look- 
ing over  the  Nautical  Almanac,   any  doubt  had  existed   in 
their  minds  respecting  the  quantity  of  the  obliquity  of  the 
ecliptic,  used  in  the  computation  of  that  Almanac,  it  is  na- 
tural  to  suppose  the  first  inquiry  they  would  make,  would 
be  to  know  if  the   sun's  declination   at   the  summer  and 
winter   solstice    corresponded    with    the   obliquity    of    the 
ecliptic ;    and  they  would   therefore  compare  the  apparent 
obliquity  as  given  opposite  the  first  page  of  the  Almanac, 
with  the  sun's  declination  at  those  solstices;  bv  which  they 
would  immediately  see  whether  the  obliquity  used  in  the 
conjputation  of  the   Almanac  corresponded   to   what   had 
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been  stated  to  have  been  used,  or  whether  it  did  not.  If  the 
declination  did  not  agree  with  the  obhquity,  it  would  be  a 
clear  proof  that  some  mistake  existed  in  either  the  assumed 
obliquitVj  or  the  declination  computed  from  it.  But  in  ihs 
case  in  question  the  declination  at  the  two  solstices  agrees 
with  the  obliquity  as  it  ought  to  do. 

It  seems  therefore  extraordinary,  that  Dr.  Kellv,  who 
"  has  been  for  many  years  in  the  constant  practice  of 
teaching  mathematical  students  to  com])ute  the  columns 
of  the  Nautical  Almanac,"  should  not  have  been  aware  of 
this  circumstance,  and  thereby  evaded  the  trouble  of  mak- 
ins:  such  numerous  calculations.  It  is  hard  to  say  indeed, 
whether  the  Doctor's  joy  arising  upon  the  merit  that  he 
conceived  would  be  attached  to  his  discovery  induced  him 
to  actually  make  these  calculations,  or  the  desire  of  com- 
pleting the  sentence  in  order  to  recommend  his  book  upon 
Spherics,  was  the  motive  for  such  a  declaration  :  but,  per- 
haps, this  inference  may  appear  a  little  deficient  in  candour 
towards  the  Doctor.  Should  it  be  so  thought,  I  can  only 
reply,  it  is  in  the  Doctor's  own  way  of  considering  things, 
as  I  believe  I  shall  by  and  by  make  appear. 

Whatever  might  be  the  reason  which  induced  the  Doctor 
to  make  these  calculations  in  preference  to  the  sinipie  com- 
parison of  the  stated  obliquity  of  the  ecliptic  with  the  sun's 
declination  at  the  two  solstices,  is  perhaps  immaterial :  it 
may  be  of  more  consequence,  in  the  present  view  of  the 
subject,  to  notice  the  merits  of  his  book  upon  Spherics,  to 
which  our  attention  has  been  directed  in  the  latter  part  of 
this  sentence.  We  are  told,  that  he  believes  his  "  work  on 
Spherics  and  Nautical  Astronomy  is  the  only  publication 
where  such  calculations  are  particularly  exemplified." 

The  reader,  therefore,  would  be  induced  to  conclude,  from 
such  statement,  that  this  book  must  be  a  valuable  acquisition 
to  the  computers  of  the  Nautical  Almanac,  that  it  contains 
w?/?ne/o?^5  examples  and  illustrations  of  the  method  of  calcu- 
latinf'  the  various  particulars  contained  in  the  columns  of  the 
Nautical  Almanac.  Nay,  he  would  fancy  he  should  meet  in 
its  perusal,  with  the  methods  of  computing,  not  only  what 
relates  to  the  sun,  but  certainly  to  the  moon,  from  its  being 
a  work  of  nautical  practice,  and  perhaps  of  the  planets  also. 
But  how  much  would  such  a  reader  be  diasppointed,  if,  when 
he  came  to  read  this  valuable  composition,  he  should  find 
ihat  not  a  single  example  existed  in  the  whole  book  of  such 
^•compulations  !  and  yet,  after  all  the  boasted  panegyric  on 
it,  not  a  single  example  strictly  speaking  docs  exist  of  such 
computations. 

I  shall 
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I  shall  take  the  liberty  of  copying  all  that  I  can  find  in 
this  book,  that  bears  the  least  relation  to  them.  It  is  con- 
tained in  an  example  at  page  125, and  is  as  follows: 

*^  Example.  On  the  first  of  May  1795,  the  sun's  longi- 
tude was  1  siiin  1 1"^  l'  4i"',  and  the  obliquity  of  the  ecliptic 
23°  27'  51".  'Required  the  rest." 

The  solution  stands  as  follows  : 

To  find  the  Declination. 

As  rad.  90°  co.  arc 

To  sine  sun's  long 41°     r44"     9-8171947 

So  is  sine  sun's  greatest  declination  23  27  51       9-6000745 


To  sine  present  declination 15     9     7      9-4172692 

To  Jind  the  Right  Ascension. 

As  cot  sun's  long 41°    T  44"     9' 939605 3  co  arc 

To  rad 10' 

So  is  cos  obllq.  ecliptic  ...    23  27  51       9"9625I58 

To  tang  right  ascension  ..     38  35  51       9-9021211 

Here  38°  35'  51"  turned  into  time,  is  2'*  34'  23"  24'",  the 
right  ascension  in  time. 

The  above  calculation  is  accompanied  with  the  following 
note; 

"See  the  Nautical  Almanac  for  May  1,  1795.  The 
learner  should  as  an  exercise  take  out  the  sun's  longitude 
and  declination  for  any  other  day  to  find  th^  rest,  so  as  to 
make  his  calculations  asree  with  those  of  the  JNlautical  Al- 


manac." 


There  are  besides  the  above,  two  more  examples,  but 
these  are  to  find  the  sun's  longitude  either  from  his  right 
ascension  or  declination;  which  I  have  omitted,  because  the 
sun's  longitude  is  always  calculated  as  put  down  in  the 
Nautical  Almanac,  from  astronomical  tables  which  embrace 
no  less  than  fifteen  or  sixteen  different  equations.  The 
apparent  obHquity  of  the  ecliptic  is  also  computed  from 
astronomical  tables ;  and  from  the  sun's  longitude  and  obli- 
quity of  the  ecliptic  so  found,  his  declination  and  right  as- 
cension is  computed  by  a  simple  case  of  a  right-angled 
spherical  triangle. 

In  the  example  above  given,  we  are  not  informed  what 
obliquity  of  liie  ecliptic  is  to  be  used,  mean^or  apparent,  nor 

are 
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are  we  told  by  what  means  it  is  to  be  come  at.  Ey  a  re- 
lercDce  to  tbe  Nautical  Almanac  of  1795,  I  find  the  obli- 
quity here  given  is  the  apparent  obliquity  for  the  1st  ot" 
April,  and  is  found  opposite  the  first  pacre  of  that  Almanac. 

Allhouirh  the  obliquity  of  the  ecliptic  is  used  in  both 
parts  of  ihe  example,  yet  in  computing  the  sun's  declina- 
tion in  the  first  part  of  that  example  it  is  called  the  sun'o 
greatest  decliuation.  The  inference  from  which  would  be, 
.that  the  sun's  greatest  declination  was  always  equal  to  the 
obliquity  of  the  ecliptic,  notwithstanding  that  in  the  same 
vear  the  diflerence  in  the  apparent  obliquity  of  the  ecliptic 
is  not  less  than  2",4.  The  plain  stale  of  the  fact  is,  that 
Dr.  Kelly,  in  this  boasted  work  on  Spherics,  has  given  a 
bungled  example  in  a  simple  case  of  right-angled  sphe- 
rical trinonometry,  the  data  for  which  he  has  taken  from 
the  Nautical  Almanac;  and  which  he  now  declares 
to  be  "  the  only  pubhcalion  he  knows  of,  where  the 
calculations  of  the  columns  of  the  Nautical  Almanac  are 
particularly  exemplified."  On  the  modesty  of  this  de- 
claration I  leave  the  reader  to  form  his  own  opinion,  re- 
marking only  that,  if  it  be  correct,  Dr.  Kelly's  acquaintance 
with  publications  of  this  nature  is  not  very  extensive. 

I  now  come  to  the  conclusion  of  the  Doctor's  letter;  and 
upon  it  I  cannot  help  remarking,  that  it  appears  to  me  the 
hic^hesl  piece  of  illiberality  of  sentiment  towards  Mr.  Pond, 
that  I  have  ever  seen  written  perhaps  against  any  man ;  for, 
if  it  does  not  directly,  it  does  indirectly,  challenge  him  with 
having  employed  Mr.  Groombridge  and  niyself,  whom  he  is 
pleased  to  consider  as  partners,  to  write  in  defence  of  his 
proceedings,  in  our  reply  to  the  statements  contained  in  the 
Philosophical  Magazine.  The  Doctor  says,  '•  And  thus,  sir, 
the  question  might  have  remained  at  rest  had  not  his  (Mr. 
Pond's)  mistaken  friends  imprudently  interfered."  And 
again  he  says,  "  [  want  neither  auxiliaries  nor  substitutes, 
nor  shall  I  hereafter  reply  to  any." 

Here  is  an  insinuation  founded  on  mere  chimerical  sup- 
position, without  the  most  distant  facts  or  circumstance 
that  could  possibly  lead  to  such  a  conclusion.  "  Facts, 
indeed,  speak  for  themselves." 

With  respect  to  myself,  1  had  neither  seen  Mr.  PcMid  nor 
received  any  letter  ircm  him  for  six  months  before  the  ap- 
pearance of  the  statements  I  gave  in  the  Philosophical  Ma- 
gazine; and  as  a  proof  that  Mr.  Pond  was  totally  ignorant  of 
what  I  had  done,  I  shall  now  publish,  by  his  permission, 
a  letter  he  sent  me  some  tijne  after  n)y  letter  irl  the  Philoso- 
phical 
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phical  Magazine   appeared   in   public  ;  which  was    as  fol- 
lows : 

*'  Dear  Sir, —  I  think  every  person  whose  curiosity  has 
been  excited  by  the  supposed  error  in  the  Nautical  Almanac, 
must  feel  much  indebted  to  you  for  your  coHimunication  on 
the  subject,  which  I  accidentally  met  with  yesterday  in  Til- 
loch's  Journal.  Your  statement  is,  I  have  no  doubt,  per- 
fectly correct,  and  has,  indeed,  anticipated  the  very  little  I 
had  intended  to  say,  in  a  note,  whenever  a  new  edition  of 
the  Almanac  shall  be  called  for.  I  never,  willingly,  could 
adopt  the  supposition  that  the  supposed  error  ever  proceeded 
from  any  thing  like  inaccuracy  or  inattention,  and  your 
explanation  has  removed  the  very  little  doubt  I  ever  had 
upon  the  subject. 

*'  I  remain,  dear  sir, 

*'  Very  faithfully  yours, 
<' Royal  Observatory,  Dec.  6,  1811.  <<  J.  PoND." 


T  shall  conclude,  that  Dr.  Kelly's  letter,  amongst  a  vast 
variety  of  false  conjecture  and  mistatement,  is  calculated 
to  do  considerable  injury  to  the  credit  of  the  Nautical  Al- 
manac ;  but  I  hope  a  new  edition  of  that  work  will  not  be 
published  till  the  whole  of  the  former  edition  is  sold  off; 
nay,  I  think  it  would  be  a  reflection  on  the  ability  and  indefa- 
tigable care  of  Dr.  Maskelyne  to  do  it,  perhaps  scarcely  al- 
lowable to  make  any  alteration  in  a  new  edition,  unless  the 
facts  were  established  upon  which  such  an  alteration  could 
fairly  be  adopted  *. 

I  therefore  trust  Mr.  Pond  will,  before  he  adopts  such  a 
measure,  fully  weigh  the  circumstances  under  which  our 
present  knowledge  of  the  quantity  of  the  obliquity  of  the 
ecliptic  has  been  derived;  that  he  will  not  set  aside  the  work 
of  so  great  an  astronomer  as  Dr.  Maskelyne,  without  the 
best  grounds  founded  on  ob!>ervation  to  justify  his  mea- 
sure; and  that  he  will  not  suffer  the  discrepancy  between 

•  I  have  met  with  persons  who  have  deferred  the  purchase  of  the  Nautical 
Almanac  for  1812,  under  the  expectation  of  the  publication  uf  a  ntw  edition, 
which,  tliey  were  led  to  believe  from  the  account  in  the  Philosophical  Ma- 
gazine, would  soon  make  its  appearance,  and  no  doubt  but  many  more  have 
been  influenced  by  the  same  expectation.     But  the  circulation  of  ti.is  tup- 
posed  error  in  the  public  Newspapers  must  necessarily  tend  to  render  that 
class  of  people  to  whom  the  use  of  the  Nautical  Almanac  is  the  mo.st  im- 
portant, dissatisfied,  producing  a  doubt  on  their  minds  of  the  accuracy  of  the 
calculations  composing  that  work;  for  the  sai'or  knows  not,  nor  cares  no:, 
about  the  obliijuity  of  the  ecliptic;  he  works  by  precise  rules,  wiiicii,  if  they 
give  him  liis  situation,  is  all  he  wants.   The  principles  by  which  it  is  obtained 
are  immaterial,  he  wants  only  faith  in  the  instrument  bv  which  it  is  obtained 

the 
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the  Almanac  of  1812,  and  the  two  immediately  preceding; 
and  following  that  period,  to  lead  him  to  an  adoption  of 
one  quantity  in  preference  to  the  other,  because  it  has  been 
considered  inconsistent  with  itself,  and  with  the  deductions 
of  the  astronomers  upon  the  continent. 

I  also  trust  he  will  always  bear  in  his  recollection,  that  his 
learned  and  profound  predecessor  never  did  a  thing  hastily 
and  carelessly;  that  whatever  was  done,  was  done  with 
judgement  and  deliberation,  and  founded  on  the  establish- 
ment of  the  best  facts  which  the  existing  circumstances 
could  procure;  that  if  errors  arose  in  his  work,  they  were 
such  as  were  unavoidable,  or  such  as  could  not  be  removed 
by  the  means  which  he  possessed;  and  that  he  always  ad- 
hered to  his  own  deductions  notwithstanding  they  might" 
vary  from  established  authority,  unless  the  means  which 
save  rise  to  such  authority  viere  in  his  ov/n  opinion  superior 
To  those  from  which  his  had  been  derived.  A  close  inves- 
tigation accompanied  with  sound  judgement,  and  a  posi- 
tive adherence  to  his  own  deductions,  were  the  leading  traits 
in  the  character  of  Dr.  Maskelyne  :  they  will  speak  for  him 
more  than  a  thousand  flimsy  panegyrics  :  they  are  the  cha- 
racteristics of  a  sound  and  well  informed  mind. 

Yours,  8cc. 

T.  FiRMINGER. 


IX.  yi  Rcpbj  to  some  Observations  and  Conchisions  in  a 
Paper  just  piibVuhed,  in  the  Second  Folume  of  the  Medico^ 
Chirurcricul  Transactions,  on  the  Nature  of  the  Alkaline 
Matter  contained  in  various  dropsical  Fluids,  and  in  the 
Servm  of  the  Blood.  By  George  Pearson,  M.D. 
F.R.S.  Physician  in  Ordinary  to  their  Royal  High?iesses 
the  Duke  arid  Duchess  of  York,  and  their  Household^ 
&c.  &c. 

To  Mr.  Tilloch. 

Sir,  1  w^s  favoured  a  few  weeks  ago,  by  Dr.  Marcet, 
the  author,  with  the  above  named  paper.  In  it  I  have  the 
satisfaction  to  find  many  of  the  facts  confirmed,  and  none 
contradicted,  which  I  have  published  in  the  Philosophical 
Transactions  I8O9  and  ISIO,  on  Expectorated  Matter  and 
Purulent  Fluids;  except  with  regard  to  the  alkaline  impreg- 
nations. My  experiments  informed  me  that  expectorated 
matters  and  pus  contain  potash  neutralized  by  an  animal 
substance,  or  by  an  r.cid  destructible  by  lire.  I  likewise 
found,  as  I  prosecuted  my  inquiries,  that  there  if  the  same 

kind 
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kind  of  alkaline  impregnation  in  the  blood,  in  the  dropsy 
fluids,  in  the  fluid  effused  by  vesicating  with  cantharides, 
in  the  fluid  secreted  from  the  nose  owing  to  a  catarrh,  and 
even  in  the  urine.  And  as  I  did  not  find  the  soda  alkali  in 
a  similar  state,  I  concluded  that  hitherto  this  alkah  had, 
probably,  been  mistaken  for  the  poiash.  (See  onr  preceding 
numbers.)  In  the  ingenious  paper,  however,  which  has  oc- 
casioned this  reply,  it  is  asserted  that  the  alkali  in  combi- 
nation with  the  animal  matter  is  the  soda  ;  but  it  is  inferred 
that  potash  is  also  present,  not  in  the  state  I  discovered, 
but  united  to  muriatic  acid. 

It  would  net  be  treating  the  public  justly,  if  I  did  not  say 
that  the  paper  before  me  contains  an  inquiry  conducted 
conjointly  by  Dr.  Marcet  the  writer,  and  Dr.  Wollaston  ;  a.i 
Dr.  Marcel  represents,  I  allow  very  fairly,  to  enhance  the 
credit  of  his  statement.  Considering  the  power  of  these 
allied  opponents,  the  odds  are  fearful;  but  confiding  in  the 
assurance  of  lord  Bacon,  that  induction  by  experiment 
equalizes*  the  mental  faculties  amongdiflcrent  men,  I  shall 
with  this  palladium  obey  the  summons  to  the  arena — at  the 
worst  issue,  with  such  adversaries  it  would  be  glorious  even 


to  fall  in  the  struggle ; 


aojirr.us  proh  Jupiter !  ■ 


Causam  ;  et  mecum  confertur  Ulysses. 


To  enable  the  chemical  public  to  judge  rightly  of  the  dif- 
ferent conclusions,  above  declared,  concerning  the  kinds 
and  states  of  the  alkalies  existing  in  the  animal  fluids,  the 
evidence  of  the  opposing  parties  must  be  heard.  The  ad- 
verse party,  however,  have  not  attempted  to  invalidate  my 
evidence,  by  showin?^  that  the  conclusions  are  unjustifiable, 
but  have  merely  exhibited  their  own  experiments  and  con- 
clusions. This  mode  of  procedure,  I  apprehend,  is  not  ac- 
cording to  the  laws  of  controversy  ;  and  it  compels  me  to 
make  a  statement  of  at  least  some  of  the  most  decisive  ex- 
periments for  my  conclusions,  previously  to  the  examina- 
tion of  the  contravening  evidence. 

I.  961  grains  of  exsiccated  sputum,  on  incineration  and 
fusion,  afforded  45  grains  of  saline  substances  consisting  of 
35  grains  of  cubical  crystals  of  muriate  of  soda,  and  the 
rest  were  spicular  and  uncrystallized  salt  amounting  to  ten 
grains.  These  ten  grains  were  separated  for  distinct  exa- 
mination.    They  manifested  the  properties  of  alkaline  mat- 

•  Nostra  vero  invenieudi  scientias  ea  est  ratio,  ut  non  miiltum  ingeniorum 
acamini  et  robori  relinquatur  ;  sed  qu«  ingeuia  et  iutellectus  fere  eiasquet.— 
Bacon's  Nomon  Orgawim,  §  Ixi. 

Vol.  39.  No.  165.  Jaw.  1812,  E  tet. 
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ter.  On  adding  liquid  tartaric  acid  to  this  alkaline  matter 
also  liquelicd^  an  effervescence  ensued,  with  a  precipitate  of 
super-tartrate  of  potash  only  ;  "  certainly  yielding  no  soda- 
tartrate  of  potash."  With  nitro-muriate  of  platina  a  grain 
or  two  of  this  saline  njatter  produced  a  reddish  precipitate. 
Now  if  muriate  of  potash,  and  carhonate  or  sub-carhonate 
•  of  soda  had  existed,  the  result  must  have  been  soda-tarlratc 
of  potash  and  muriate  of  soda;  or  tartrate  of  potash  and 
muriate  of  soda.  Tliis  latter  result  is  not  so  probable  as 
the  former,  on  account  of  the  very  large  proportion  of  al- 
kali to  any  other  possible  salt.  The  quantities,  too,  were 
obviously  sufficient  for  producing  compound  sails  deter- 
minable by  the  eye  unassisted  with  glasses. 

II.  By  digesting  2500  grains  of  desiccated  sputum  in  four 
pints  of  alcohol  of  spirit  of  wine,  the  clear  tincture  decanted 
from  off  the  undissolved  matter  afforded  on  distillation  140 
grains  of  rcsiu-like  substance;  Vv'hich  manifested  no  alkaline 
properties,  but  it  indicated  slightlv  acidity. 

A  portion  of  this  resin-like  substance  being  mixed  with 
liquid  tartaric  acid  was  subjected  to  distillation  ;  but  neither 
muriatic  nor  any  other  acid  was  disengaged.  This  I  con- 
ceive shows  that  no  muriate  of  potash  existed. 

Twenty-five  grains  of  this  matter  were  acted  upon  by  suc- 
cessive affusions  of  nitric  acid  ;  and  on  boiling  to  dryness 
and  ignition,  the  deflagration  which  took  place  produced 
a  charcoval-likc  mass  containing  potash.  Hence  the  alkali 
liad  been  united  to  something  destructible  by  fire. 

According  to  computation,  the  140  grains  of  resin-like  - 
matter  contained  28  grains  of  potash  united  to  matter  de- 
structible by  fire,  and  IS  grains  of  muriate  of  soda,  with  an 
inappreciable  quantity  of  ammonia  and  phosphoric  acid  be- 
sides, the  animal  matter.  The  matter  undissolved  by  alco- 
hol, in  this  process,  afforded  by  incineration  and  fusion  a 
mass  consisting  of  23  grains  of  muriate  of  soda  with  a  very 
small  j)roportion  of  potash  mixed  with  23  grains  of  phos- 
phate of  lime,  traces  of  magnesia,  iron,  and  a  sulphate ;  also 
a  minute  portion  of  utterly  indissoluble  vitrified  matter.  If 
potash  had  existed  in  union  with  muriatic  acid,  it  must  have 
appeared  in  the  fusrd  mass  left  undissolved  after  digestion 
in  alcohol  :  but  potash  did  appear  in  a  naked  state  after 
ignition  ar.d  fusion  of  the  matter  dissolved  in  alcohol. 

ill.  By  digesting  4000  grains  of  sputum  in  two  jjints  of 
rectified  spirit  of  wine,  the  same  results  were  obtained,  ex- 
cepting that  the  resin-like  matter  contained  a  much  larger 
proportion  of  muriate  of  soda  and  animal  matter. 

IV.  Twenty  ounces  of  ropy  sputum  by  digestion  in  ten 

pints 
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pinis  of  dislilled  aceiic  acid  afforded,  by  evaporalion  of  the 
clear  licjuid  separated  from  the  coagulated  matter,  a  soft  ex- 
tract. This  extract  deliquesced,  partially,-  on  exposure  for 
a  few  days  to  the  air;  but  it  niauifested  no  properties  of 
alkali.  By  exsiccation,  ignition,  and  fusion  of  a  little  of 
this  deliquesced  matter,  it  afforded  an  aqueous  soliuioii 
which  precipitated  abundantly  super-lartrate  of  potash  on 
adding  tartaric  acid  ;  and  a  reddish  precipitate  fell  on  the 
addition  of  platina  solution.  Almost  the  whole  of  tiiis  extract 
being  exsiccated  was  digested  in  rectified  spirit  of  wine,  af- 
fording ablacivish  tincture  after  evaporation  to  dryness, 
which  became  liquid  by  24  hours  exposure  to  the  air.  It 
was  almost  entirely  acetate  of  potash.  I  believe  acetate  of 
soda  neither  dissolves  in  alcohol  nor  deliquesces;  but, 
independently  of  these  properties,  the  alkali  united  was 
proved  to  be  potash. 

I  shall  call  no  other  evidence  from  a  great  mass  which 
remains  in  my  published  papers.  If  I  were  to  follow  the 
example  of  my  adversaries,  I  should  also  not  trouble  my- 
self to  examine  their  evidence  :  but  as  the  question  cannot 
be  decided  without  such  an  examination,  I  beg  permission 
to  perform  this  duty. 

I.   Of  the  Fluid  of  the  Spina  lifda^ 

In  the  ten  printed  pages  of  experiments  on  this  fluid  by 
Dr.  Marcetjl  can  only  perceive  that  there  is  evidence  for 
the  existence  of  an  alkaline  subcarbonate ;  yet  it  is  said, 
"  Soda  may  be  inferred  from  the  effervescence  with  acids." 
The  alkaline  matter  was  treated  with  alcohol ;  and  thus  it 
was  separated  from  the  muriate.  The  alcoholic  solution  be- 
ing  decanted  and  evaporated  to  dryness,  a  residue  supposed 
to  consist  of  acetate  of  soda  was  obtained,  which  weighed 
between  17  and  18  per  cent,  of  the  mass."  Oxyniuriate 
of  platina  produced  no  precipitate. 

I  remark,  that  the  first  result  only  shows  the  presence 
of  charcoal  acid.  2.  The  acetate  of  soda  is  not,  I  believe, 
dissoluble  in  alcohol,  but  it  is  well  known  that  acetate  of 
potash  is  so.  However,  if  there  be  the  authority  of  experi- 
ment fof  the  dissolubility  of  acetate  of  soda  in  this  men- 
struum, still  the  experiment  is  equivocal.  It  was  easy  for 
the  adverse  party  to  have  decided  this  question  by  the  test 
of  tartaric  acid,  provided  there  was  an  adequate  quantity  of 
matter  for  the  trial. 

3.  I  remark,  that  there  being  no  precipitation  with  the 
platina  solution  seems  to  me  to  prove  nothing ;  as  the 
whole  quantity  of  matter  treated  could  not  reasonably  be 
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supposed  to  amonnt  to  more  than  a  small  fraction  of  a 
grain  ;  too  sn»all  tor  the  detection  of  potash  by  means  ot 
the  platina  solutif.'n,  or  even  probaljjy  by  the  more  sensi- 
ble test  tartaric  acid,  which  was  not  used.  Yet  the  inge- 
nious writer  has  not  only  inserted  soda  among  the  impreg- 
nating: intiredients  oF  the  flui(l  under  examination,  but  also 
boldly  denoted  the  proportion  to  the  centesimal  part  of  a 
grain.  I  shall  in  anotlier  part  of  this  communication,  I 
believe,  demonsirate  that  this  analysis  does  not  warrant  the 
statenjent  of  the  composition  of  this  dropsical  fluid  given 
in  such  precise  terms  :  for,  on  the  ground  of  cogent  analogy, 
1  cannot  dv)uht  that  one  or  more  ingredients  are  present,  but 
not  niquired  for  bv  experiment,  nor  enumerated.  Hence, 
not  only  is  the  analysis  objectionable  with  respect  to  the 
mffredieiits  but  the  proportions.  It  is  true,  in  a  subsequent 
part  of  the  investigation  the  deficiency  seems  to  have  been 
perceived  and  acknt)v\ledged  ;  but  if  so,  it  vi-ill  not  be  an 
easy  task  to  justify  the  publication  of  perhaps  an  inaccurate 
analytical  statenient,  in  opposition  to  my  experiments  which 
have  not  been  refuted. 

II.   Cf  the  Fluid  nf  the  Hydrocephalus  inier?ms. 

A  few  grains  of  the  saline  matter  of  this  fluid  consisted 
of  cubic  crystals  mixed  with  spicular  and  opake  globules. 
The  assettion  is  several  limes  made,  that  the  spicular  cry- 
stals and  opake  globules  were  carbonate  of  soda — that  most 
of  the  cubes  were  muriate  of  soda  ;  but  some  of  the  smaller 
ones  were  found  to  be  muriate  of  potash.  The  proofs  for 
the  assertion  are  from  the  two  reagents  I  employed  in  the 
same  inquiry  ;  namely,  tartaric  acid  and  platina  solution 
for  the  potash;  and  "  the  carbt)nale  of  soda  was  identified, 
not  only  by  tests  indicative  of  the  absence  of  potash,  but 
also  by  its  forming  rhomboidal  instead  of  prismatic  cry- 
stals, when  treated  with  nitric  acid. 

Now,  I  apprehend  our  judges  will  deem  this  evidence 
unsatisfactory  ;  and  that  much  more  decisive  proofs  will 
be  reasonably  expected.  I  beg  permission  to  ask,  whether 
or  not  the  laborious  experiments  upon  a  large  scale,  which 
I  instituted,  to  exhibit  evidence  of  the  exclusive  existence 
of  the  potash  alkali,  are  to  be  disproved  by  the  rhomboidal 
figure  of  the  crystals,  in  place  of  prismatic,  seen  perhaps 
only  by  a  magnifying  glass  in  the  quantity  of  a  grain  or 
two  dispersed  over  a  comparatively  extensive  surface;  and 
whether  or  not  the  absence  of  potash,  indicated  by  tests 
operating  upon  minute  quantities,  is  unequivocal  eyidciice, 
and  ought  to  counterpoise  experiments,  w^iih  qx\antitic.s  af- 
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f-irdiiig  products,  of  whicli  no  doubt  can  be  entertaineti. 
I  do  not  question  the  accuracy  ;  but  I  hope  ii  is  proper  to 
take  a  furrher  objection  against  the  competency  of  the  ex- 
perinient  asserted,  for  the  presence  of  soJa  and  absence  of 
potash.  On  the  most  important  point  which  occurred  in 
the  inquiry,  the  kind  of  alkali  existing  in  the  tluids,  1  do 
conceive  that  more  experiments,  and  particularly  detailed,  are 
necessary  to  effect  the  dis-proof  of  what  1  have  pnb'ishcd, 
and  to  command  assent,  that  soda  and  not  potash  is  pre- 
sent. Is  it  satisfactorv  to  affirm,  that  soda  was  identified, 
because  tlie  tests  did  not  indicate  potash  ?  It  is  quite  su- 
perfluous for  nie  to  say  to  such  learned  adversaries  as  1  have 
the  honour  of  addressing,  that  an  experiment  might  have 
been  instituted  to  have  afforded  unquestionable  proof  t)f 
the  existence  of  soda.  Such  a  proof  would  be  the  compo* 
sition  of  a  biiiate  salt,  possessing  the  known  properties  of 
a  compound  of  soda  and  the  acid  employed. 

With  respect  to  muriate  of  potash,  that  this  is  present. 
Is  Supported  cnrlv  bv  the  observation  of  smaller  cubic  cry- 
stals among  larger  ones;  otherwise  it  is  a  mere  assertion. 

My  last  argument  is  of  a  dif^ereni  kind  from  those  above 
stated.  If  carbonate  of  soda  in  a  large,  and  muriate  of 
potash  in  a  small  proportion  be  present,  on  the  addition  of 
tartaric  acid,  it  is  obvious  that  it  is  scarcely  possible  to 
avoid  compounding  soda-tartrate  of  potash,  and  certaitily 
inuriate  of  soda.  If  the  learned  opponents  had  produced 
these  compositions,  I  must  have  conceded,  at  least,  that 
carbonate  of  soda  existed  ;  but  still  it  would  require  oifier 
experiments  to  determine  the  stale  of  the  potash. 

3.   Of  the  Fluids  of  Ascites  Hydroihoiax,    and  Hydrops 

Pericardii. 

A  saline  mass  amountin^j;  to  4*8  grains,  obtained  bv  the 
processes  above  mentioned,  exhibited  clusters  of  crystals, 
partly  cuf)ic,  partly  octohedral,  interspersed  with  others-of 
a  feaiherv  or  radiating  appearance.  The  feathery  saline 
matter  effervesced  brisklv  with  acids,  and  yielded  no  per- 
manent precipitate,  either  with  tartaric  acid  or  with  oxy- 
niuriate  of  platina.  The  cubic  crystals  and  octohedral 
yielded  precipitates  with  either  of  the  two  tests  just  men- 
tioned. 

I  do  not  conceive  that  these  observations  authorize  the 
adverse  party  to  contravene  njv  experiments  and  conclu- 
sions. 1  know  from  experience,  that  it  is  probable  the 
feathery  crystals  even  of  potash  would  elude  detection,  ou 
Recount  of  the  miiiute  quantity  j  there  was  however  a  pre- 
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cipitate,  but  not  permanent.  The  question  naturally  arises. 
What  was  that  non-permanent  precipitate?  I  have  no 
doubt  the  quantity  \va5  too  small  to  enable  the  question  to 
be  answered  even  by  the  hands  that  performed  the  expe- 
riment. 

But  the  cubic  and  octohedral  crystals  yielded  precipitates 
with  either  of  the  two  ter>ts  ;  and  hence  potash  is  interred 
to  exist  united  to  muriatic  acid.  I  again  must  appeal  to 
chemical  judges,  to  determine  whether  or  not  the  conclu- 
sion is  warrantable;  for,  1.  Here  is  no  proof  of  muriate 
of  potash.  2.  It  is  nut  even  certain  that  the  precipitate 
\vas  supertartrate  of  potash.  3.  Granting  that  supertar- 
Irate  of  potash  was  produced,  it  remains  to  be  proved  in 
what  state  this  alkali  subsisted. 

4.  Of  the  Serum  of  the  Blood. 

The  saline  matter  procured  from  this  fluid  did  not,  with 
the  platina  solution,  "  produce  a  precipitate  sufficiently  di- 
stinct to  be  conclusive  as  to  the  presence  of  potash  ;  but, 
by  means  of  tartaric  acid,  a  distinct  though  not  abundant 
precipitate  was  produced.'^  Further,-  with  nitric  acid  this 
saline  matter  yielded  crystals  of  a  "  rhoraboidal  form.*' 
Again  :  this  matter  dissolved  in  acetic  acid,  being  evapo- 
rated to  dryness,  was  treated  with  alcohol  and  again  evapo- 
rated :  **  the  residue,  contrary  to  my  expectation, exhibited 
traces  of  potash  ;  but  the  same  residue,  with  nitric  acid, 
yielded  rhonjboidal,  and  no  prismatic  crystals  were  seen  ;" 
whilst  "  potash  was  easily  discoverable  in  the  residue,  which 
had  now  lost  its  deliquescent  quality."  I  wish  to  avoid  re- 
petition of  objections  already  offered,  although  they  are 
applicable  in  this  place,  and  will  only  remark  :  1.  That  I 
cannot  admit  the  figure  of  such  minute  crystals,  as  a  deci- 
sive property  ;  but  the  kind  of  nitrate  compounded  might 
have  been  ascertained  by  the  test  of  tartaric  acid.  2.  The 
dissolution  of  the  acetate  in  alcohol  is  the  most  conclusive 
experiment  given  in  the  paper  before  me;  and  it  has  pro- 
duced apparent  embarrassment.  Even  as  performed  it  is 
pretty  determinate,  and  might  have  become  an  experhnen-' 
ium  crucis  t)y  prosecuting  it  a  little  further.  We  know 
that  acetate  of  potash  is  dissoluble  in  alcohol,  and  there  is 
no  proof  that  soda  united  to  acetic  acid  is  present;  even 
if  such  a  compound  be  dissoluble  in  alcohol.  It  has  been 
thought  right,  however,  to  assume  an  hypothesis,  or  more 
truly  two  hypotheses,  to  account  for  ihc  potash  in  themen- 
Btruum  of  alcohol  ;  viz. —  1.  To  imagine  that  muriate  of 
potash  is  present.     2.  That  it  is  dissoluble  in  alcohol,     j^f 
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potash  was  present  in  the  indissoluble  rcsitlue,  it  was  most 
important  to  have  exhibited  the  state  in  which  it  existed. 
It  was  not  difficult  to  determine,  if  doubted,  the  state  of 
the  potash  in  the  alcohol,  by  burning  the  residue  left  on 
evaporation^  which  would  have  denuded  it  if  united  to  the 
acetic  acid,  but  not  if  united  to  the  muriatic  acid.  Sup- 
posing it  be  judged  right  to  receive  these  experiments  as 
evidence  of  the  facts  asserted  by  the  adverse  party,  1  beg 
to  claim  the  right  also  of  opposing  the  contravening  evi- 
dence above  delivered^  in  stating  the  results  of  a  similar 
experiment. 

From  this  representation,  I  submit  to  our  judges,  whe- 
ther or  not  I  am  entitled  to  object  to  the  enumeration  of 
subcarbonaie  of  soda  as  one  of  the  impregnating  ingredients 
-of  scrum,  and  especially  to  the  proportion  denoted  in  cen- 
tesimal parts  of  a  grain,  in  a  mass  amounting  to  seven  or 
ei"-ht  crrains,  consistins;  of  seven  different  substances. 
Havintr  communicated  merelv  the  information  of  the 
senses*  through  the  intermedium  of  experiments,  the  che- 
mical world  will  determine  whether  or  not  the  opposing 
party  have  demonstrated  errors  in  observation,  or  illegiti- 
mate conclusions.  I  am  of  uniniun,  that  the  best  founded 
conclusions  are  but  provisional,  and  of  course,  that  che- 
mistry has  not  yet  attained  the  rank  of  a  science,  or  at 
least  not  of  a  demonstrative  science.  This  Opinion  seems 
just,  from  a  retrospective  view  of  il  e  varying  states  of  che- 
inistrv  during  the  last  hundred  years.  Many  of  the  theo- 
ries of  the  illustrious  Stahl  were  for  half  a  century  admitted 
as  demonstrations  of  the  agency  of  phlogiston.  That  these 
doctrines  were  erroneous,  was  evinced  by  the  succeeding 
discovery  of  the  agency  of  oxygen,  especially  manifested 
by  the  ever- to-be-lamented  Lavoisier.  And  the  pneumatic 
doctrine  in  some  parts  has  lately  been  rendered  donbUul, 
if  not  exploded,  by  the  wondrous  achievements  of  profes- 
sor Davy.  Contemplating  the  prospect  of  the  progres- 
sion of  this  branch  (if  natural  knowledge,  I  ofiVr  the 
conclusion,  that  potash,  and  not  soda,  is  the  alkali  united 
to  animal  matter  in  the  fluids  I  ex.nmned,  merely  as  pro- 
visional. That  potash  does  also  exist  in  these  fluids,  united 
to  muriatic  acid,  is  not  inconsistent  with  my  txperiments  ; 
but  the  experiments  of  my  learned  friends  do  not  appear  to 

*  Sen.«us  enim  per  sc  res  inflrma  est  et  aberrnns;  r.equc  organa  ad  ampli- 
ficandos  sensus  aut  acueud'^s  r.iulium  valeut  ;  sed  onini.s  vcrior  in^erprctatin 
ii^tuia;  louficitur  per  insL.uitias  et  cxperiniema  id;>nca  et  ippcsita;  i.l     f';- 
sus  de  cxperimento  tantum^  cxpetinieiitum  dc  uatura  ct  re  ipta  ji.d-    . 
con's  Ni^vum  Organum. 
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authorize  such  an  inference.     The  discovery,  however,  vvill 
be  partly  due  to  them  if  hereafter  the  fact  be  substantiated. 

I  cannot  close  this  communication  until  I  shall  have  said 
a  few  words  concerning  the  high  encomiums  on  microsco- 
pic chemistry,  accompanied  by  the  bitter  philippic  against 
"  the  dismal,  large,  subterraneous  laboratory."  Chemistry 
must  now,  we  are  told,  be  transferred  to  *'  the  comfortable 
fire-side  of  the  drawing-room  ;"  from  Vulcan's  foul  stithy 
to  my  lady's  chamber.  This  elegant  change  is  to  give 
"  new  impulse  to  the  advancement  of  the  science,  and  new 
schools  are  to  arise  under  new  auspices."  Most  happy 
shall  I  be  to  find  these  Eut(!pian  prospects  realised.  It 
seems,  however,  more  than  probable,  that  ihe  successful 
impulses  already  given  by  the  schools  of  "  my  verv  learned 
and  approved  good  masters,"  CuUen,  Black,  and  Fordyce, 
will  retain  the  cultivators  in  the  paths  now  ojiened.  And 
with  regard  to  the  scene  for  operations,  the  privilege  of 
taste  will  be  asserted  ;  for  that  indeed  is  not  disputable  either 
in  chemistry  or  elsewhere.  Becher's  taste  v\ as  opposite  to 
that  of  the  ingenious  new  advocates  :  -'  N^c  quicquam  prae 
carbonibus,  venenis,  fuligine,  follibus,  et  furnis  vaiere  po- 
test."— P/iys.  Sul'ter.  Prcef.  The  lord  high  chancellor  of 
England  not  long  ago  dfclared  in  court,  that  he  would 
not  pay  sixpence  for  the  rapturous  notes  of  Wara  or  Cata- 
lani.  This  also  was  a  matter  of  taste,  and  no  one  dis- 
puted :  it  was  only  observed  by  a  large  majority,  that  his 
lordship  had  "  no  music  in  his  soul,  and  was  not  cl)armed 
by  concord  of  sweet  sounds." — No  more. 

The  value  of  a  tree  is  best  known  by  its  fruits  :  and  ac- 
cordingly to  inform  the  judgement  of  the  public  by  practical 
examples;  and  as  some  return  for  the  notice  with  which 
my  papers  have  been  honoured,  I  shall,  with  your  permis- 
sion, offer  for  your  next  number  a  few  remarks  on  the 
publication  in  general  which  has  produced  this  coumiuni- 
crtion  ;  in  which,  whatever  differing  opinions  may  subsist, 
I  assuredly  must  admire  the  ingenuity,  and  respect  the 
knowledge,  of  the  honourable  antagonists. 

•,  peorge-street,  Hanovt-r-square,  C  P. 

'-'■  Jan.  14,  181'J. 
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Jan.  9  and  16.  J- he  conclusion  of  Dr.  Herscbel's  paper 
on  the  late  comet  was  read.  The  Doctor  entered  into  a 
very  minute  investigation  of  the  nature  and  extent  of  the, 
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luminous  matter  which  surrounded  it  at  some  distance  from 
the  planetary  body  in  its  centre  j  tliis  matter  he  supposed  to 
be  of  a  phosphoric  nature  ;  the  length  of  the  tail  he  esti- 
mated at  an  average,  about  the  beginning  of  October, 
to  be  above  100  millions  ot  miles;  he  described  it  as 
very  variable  both  in  length  and  breadth,  and  as  being  a 
hollow  cone,  emitting  light  on  all  its  sides  ;  the  inner  side 
he  supposed  might  illumine  the  planetary  body  in  a  manner 
somewhat  similar  to  that  in  which  the  ring  does  Saturn.  The 
planet  which  he  discovered  in  the  place  of  its  nucleus,  he 
concludes,  shines  with  its  own  light,  and  not  with  one  bor- 
rowed from  the  sun.  His  chief  reason  for  this  conclusion, 
was  the  extensive  dark  space  which  intervened  between  the 
cometary  envelope  and  the  planetary  body.  From  the  great 
alterations  which  took  place  in  the  nature  and  dimensions 
of  the  tail,  he  was  inclined  to  conjecture  that  comets  may 
be  formed  of  nebulci',  that  those  nebuln?  undergo  conden- 
sation in  their  approach  to  our  sun,  or  to  some  of  what  are 
called  the  fixed  stars,  and  that  in  process  of  time  they  may 
become  regular  planets.  On  contrasting  the  appearance  of 
the  late  comet  with  that  of  1807,  he  was  inclined  to  sup- 
pose that  of  1811  a  much  vounger  comet  than  the  former. 

Jan.  23.  A  paper  by  Mr.  Campion  (communicated  bv 
Mr.  Davy)  was  read,  on  the  structure  of  the  eyes  both  of 
man  and  birds,  particularly  in  relation  to  that  faculty  of 
the  eye  which  enables  it  to  adjust  its  focus  to  the  distance 
of  the  object.  The  author  examined  the  different  conjec- 
tures and  theories  which  have  been  proposed  to  account 
for  the  circumstance,  and  explain  how  the  eve  can  have 
perfect  images  of  objects  at  very  different  distances.  It  has 
been  generally  agreed,  that  the' eye  mast  have  some  con- 
tractile power ;  but  the  existence  of  any  organ  capable  of 
such  a  function  has  never  been  ascertained.  Mr.  C.  in  ex- 
amining the  eyes  of  an  eagle,  was  led  to  discover  the  ex- 
istence of  a  small  muscle  attached  to  the  sclerotica  and 
capable  of  contracting  the  eye,  in  a  manner  equal  to  effect 
the  necessary  chanffe  in  the  focal  distance.  The  san)e  ortjaii 
he  discovered  in  some  other  birds,  and  hence  he  inferred 
that  something  analogous  exists  in  the  human  eye.  He 
observed,  that  images  pass  before  the  eyes  of  maniacs  as 
vividly  and  distinctly  without  any  sensib'e  objects,  as  they 
do  over  those  of  some  persons  from  objects  within  the 
focal  distance  of  their  eyes. 

A  paper  by  Count  Rumford  was  also  read,  on  the  na- 
ture of  light.  The  Count,  tirmly  persuaded  that  it  is  of 
great  commercial  importance  to   increase  the  quantity  of 
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light  for  men's  use,  and  that  this  luminous  nothing  has  no 
more  distinct  existence  than  sound,  proceeded  to  make  a 
number  of  httle  experiments  on  wax  tapers  and  a  photome- 
ter. He  began  by  weighing  the  con)bustible  matter  con- 
sumed or  transformed  during  a  given  time,  and  compared 
the  quantity  of  Hght  emitted  in  proportion  to  the  wax 
burnt.  In  nine  such  experiments  he  satisfied  himself  that 
the  litrht  emitted  bore  no  invariable  proportion  to  the  quantity 
of  combustible  matter  consumed,  but  that  with  small 
tapers,  which  yielded  very  little  light,  there  was  a  very  con- 
siderable increase  of  heat.  Here  he  was  induced  to  make 
some  observations  on  the  nature  of  heat,  or  heated  bodies, 
so  far  as  their  luminous  qualities  were  concerned  ;  all  of 
which,  he  thought,  tended  to  confirm  his  opinion,  that  there 
is  no  such  matter  in  existence  as  light,  and  that  philoso- 
phers may  for  ever  torture  their  imaginations  about  its  na- 
ture and  qualities,  without  ever  being  a  tittle  the  wiser. 
He  observed,  that  no  person  ever  looked  for  the  nature  and 
properties  of  sound  in  fulminating  powder,  and  it  is  equally 
idle  to  look  for  those  of  light  in  combustibl-e  bodies.  He 
has  however  a  very  philanthropic  and  important  discovery 
to  make,  namely,  a  new  invention  of  his  ow7i,  a  polyflamc 
lamp,  consisting  of  a  number  of  burners,  with  wicks  flat 
like  a  ribbon,  and  so  placed  one  at  the  side  of  another  that 
the  air  can  pass  between  them,  at  the  same  time  that  they 
are  duly  supplied  with  oil.  The  flat  wicks  arranged  in  this 
manner,  side  by  side,  supplied  with  oil,  and  covered  with 
a  large  glass  which  rose  several  inches  above  the  flame, 
yielded  as  much  light  as  40  candles  I  The  Count  concludes 
with  expressing  his  own  liberality  in  thus  publishing  his 
discovery,  and  declares  himself  ready  to  jrive  every  pos- 
sible information  in  his  power  to  any  person  who  may 
wish  to  constrtict  such  lamps;  but  modestly  adds,  that  his 
own  is  not  made  quite  so  well  as  he  couTd  wish,  and  that 
his  apparatus  is  still  capable  of  further  improvement. 

The  Society  then  adjourned  over  a  week,  to  meet  again' 
on  'Ihursday  the  6th  of  February. 

ROYAL    INSTITUTION. 

Mr.  Dovy's  Lectures  on  the  Elements  of  Chemical 

Philosophy, 

Mr.  Davy  delivered   the  introductory  lecture  on  this  new 
cour.^e()nSaluiday,.laM.  25.  Hesiated,  that  in  tornier  courses 
ot  leciures  he  liad  been  in  the  Iw.bit  of  dwelling  more  upon 
the  imperfections  than  the  perfections  of  the  science,  con- 
sidering 
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sidering  its  state  as  that  of  infancy,  rather  thanofniatu- 
ritv;  but  that  he  was  now  happy  to  be  able  to  say,  that  the 
time  was  arrived  when  some  principles  of  chemical  philo- 
sophy at  least  might  be  considered  as  fixed,  and  some  im- 
portant results  anticipated;  that  it  had  gained  relations  to 
the  doctrines  of  qaanlity,  and  its  experiments  were  capable 
of  being  submitted  to  those  laws  of  calculation  which  can- 
not deceive,  and  which  had  already  produced  such  grand 
results  in  their  application  to  astronomy. 

That  if  the  substances  belonQ;ing  to  our  globe  are  con- 
stantly unJersioino;  changes  in  their  forms  a'lid  their  sensible 
qualities,  and  one  variety  of  matter  is,  as  it  were,  trans- 
muted into  another,  such  changes,  whether  natural  or  ar- 
tificial, slowly  or  rapidly  performed,  arc  called  chemical. 
The  object  of  chemical  philosophy  is  to  ascertain  their 
causes,  and  to  discover  the  laws  bv  which  they  are  govern- 
ed. The  ends  of  this  branch  of  knowledge,  said  the  Pro- 
fessor, are  the  applications  of  natural  substances  to  new 
uses,  for  increasing  the  comforts  and  enjoyments  of  man, 
and  the  demonstration  of  the  order,  design,  and  intelligent 
arrangements,  of  the  system  of  the  earth. 

In  taking  an  extended  view  of  the  plan  of  the  lectures, 
Mr.  Davy  said,  he  should  first  consider  the  active  powers 
producing  the  phoenomenon  of  chemical  change,  and  after- 
wards the  substances  on  which  they  operate.  The  expan- 
sive power  or  heat,  chemical  and  electrical  attraction,  are 
the  great  causes  of  decomposition  and  combination.  In 
discussing  the  doctrines  of  heat,  he  said  he  should  compare 
the  mechanical  hypothesis  of  its  consisting  in  motion  of 
the  particles  of  bodies  with  the  idea  of  its  being  a  specific 
kind. — The  first  opinion  was  sanctioned  by  the  auihoritv 
of  the  greatest  philosophers  of  this  country,  is  equally  ap- 
plicable to  the  explanation  of  the  phaenomenon,  and  in- 
volves the  supposition  of  fewer  unknown  causes. — Chemi- 
cal attraction,  he  said,  he  should  consider  as  a  definite 
power,  combining  bodies  in  definite  proportions,  capable 
of  being  expressed  by  numbers.  Electrical  attraction  pro- 
duced manv  of  the  same  effects  as  cliemicnl  attraction  ;  and 
electricity,  as  exhibited  by  the  Voltaic  apparatus,  is  calla- 
ble of  being  made  a  general  instrument  of  decomposition. 
Mr.  Davy  referred  to  the  extraordinary  effects  produced  by 
this  wonderful  invention,  which,  he  said,  had  done  as  much 
for  the  higher  departments  of  chemistry  as  the  air  |)ump 
lor  pneumatics,  the  microscope  for  natural  history,  and 
the  telescope  for  astronomy  ;  and  which  had  not  only  pro- 
(dticcd  new  views  in  the  science  to  which  it  particularly 

belonged. 
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belonged,  but  which   likewise  promised   to  enlighten   the 
whole  [)hi!osophy  of  terrestrial  nature. 

In  treating  of  the  substances  which  undergo  chemical 
changes,  he  said,  he  should  first  consider  radiant  or  ethe- 
real matter,  those  which  are  known  only  in  motion,  or  by 
their  effects.  He  said,  he  should  discuss  particularly  the 
polarity  of  light  advanced  by  Newton,  and  confinned  by 
the  late  experiments  of  Malus.  The  solar  rays  produce 
that  lisht  and  chemical  eff'ects,  and  there  is  an  analogy  be- 
tween the  powers  of  the  two  solar  beams  and  electricity  ; 
and  crystalline  bodies  have  certain  relations  to  light,  like 
those  of  different  electrified  surfaces;  and  from  new  inves- 
tigations on  this  subject,  the  Professor  said,  he  anticipated 
a  more  intimate  connexion  between  chemical  and  mecha- 
nical philosophy. 

He  divided  ponderable  imdecomposed  substances  into 
two  classes,  empyreal  and  inflammable  supporters  of  com- 
bustion and  combustible  b,v>dies ;  and  from  ten  dilTertnt 
combinations  deduced  all  the  phsenomena  of  composition. 
They  unite,  he  said,  according  to  uniform  laws  ;  form 
definite  compounds,  generally  crystallized,  and  which 
may  be  represented  bv  numbers  resulting  from  the  addition 
of  the  numbers  representing  their  elements.  As  in  the 
system  of  the  [leavens,  gravitation  and  the  projectile  force 
acting:  according  to  constant  laws  produce  the  regular  snd 
harmonious  mohon  of  the  planets,  so  in  the  terrestrial  cy- 
cle of  events,  the  repulsive  and  attractive  powers  of  matter 
are  in  uniform  operation,  occasion  a  series  of  events  flow- 
\\w  in  a  happy  order,  and  constantly  subservient  to  the 
purposes  of  life. 

Mr.  Davy  concluded  his  lecture  by  soirie  observations 
on  the  uses  of  ihe  science,  and  the  advantages  resulting 
from  the  study.  From  the  earliest  sera  of  society,  he  said, 
when  metals  were  produced  from  rude  ores  to  the  know- 
ledge of  the  bleaching  liquor,  chemistry  hid  been  con- 
stantly subservient  to  cultivation  and  improvement  in  the 
manufacture  of  porcelain  and  glass,  in  the  arts  of  dyeing 
and  tanning,  and  has  added  to  the  eleo-ancies,  refinements, 
and  comforts  of  life.  In  its  application  to  medicine,  it 
has  removed  the  most  formidable  of  diseases  ;  and  as  lead- 
ing to  the  discovery  of  gunpowder,  it  has  changed  the  in- 
stitutions of  society,  and  rendered  men  more  independent 
of  brutal  strength,  less  personal  and  less  barbarous.  There 
is,  said  Mr.  Davy,  a  double  source  of  interest  in  chemistry, 
that  whilst  it  is  connected  with  the  gfand  operations  of  na- 
ture, it  is  likewise  subservient  to  the  most  cOitimon  pro- 
cesses 
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cesses  as  well  as  the  most  refined  arts  of  life.  New  laws 
cannot  be  discovered  in  it  without  increasing  our  admira- 
tion of  the  beauty  and  order  of  the  system  of  the  universe — 
DO  new  substances  brought  to  light  without  being,  sooner 
oT  later,  applicable  to  some  purposes  of  utility.  Tht  per- 
fection of  chemical  philosophy  is  connected,  said  the  Pro- 
fessor, not  only  with  our  national  riches  but  with  our 
^national  glory.  All  new  knowledge  leads  to  new  power, 
and  physical  and  moral  science  are  ultimately  connected. 
An  accurate  acquaintance  with  the  laws  of  nature  leads  to 
a  deeper  feeling  of  the  power  and  wisdom  of  the  Author  of 
nature,  and  philosophy  thus  becomes  the  cxalied  instru- 
ment for  connectino;  faith  and  reason. 
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»  Constant,  an  eminent  French  chemist,  has  arrived 
from  Paris,  to  exhibit  a  much  abbreviated  process  for  mak- 
ing and  baking  loaf  sugar.  In  one  day,  he  is  able  to  n)ake 
as  much  of  this  article  as  can  be  done  in  eight  by  the  pro- 
cess now  in  use  ;  and  his  process  has  this  advantage,  that 
as  no  animal  matter  whatever  is  used,  no  noxious  fumes 
arise,  and  the  operation  may  be  effected  in  a  comnion  sit- 
tiug-room. — M.  Constant  has  repeatedly  exhibited  his  pro- 
cess before  numerous  parties  of  scientific  gentlemen  and 
sugar  refintrs,  all  of  whom  have  declared  themselves  per- 
fectly satisfied  as  to  its  practicability  and  utility;  and  by 
their  advice  he  is  about  to  secure  his  interest  in  the  disco- 
very by  a  patent. 

Mr.  Bonnycastle,  Professor  of  Mathematics  in  the 
Royal  Military  Academy,  Woolwich,  has  in  the  press  a 
new  work,  which  will  speedily  be  published,  under  the 
title  of  **  A  Treatise  on  Algebra,  in  Practice  and  Theoryj 
methodically  arranged  in  two  Parts,  and  adapted  to  the  pre- 
sent Slate  of  the  Science  ;  together  with  Notes  and  lUustra- 
tions,  containing  a  great  Varietv  of  Particulars  relating  to 
the  Discoveries  and  Improvements  that  have  been  made  in 
this  Branch  of  Analvsis." 

The  work  will  be  printed  in  two  moderate  sized  octavo 
.  volumes,  and   is  designed  to   form  the  second   and   third 
'harts  (if  the  author's  mtended  general  course  of  mathema- 
tics, of  which  several  of  the  succeeding  branches  are  nearly 
"  ready  for  publication,  and  will  be  sent  to  press  as  soon  as 
they  are  finished. 

LIST 
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LIST    OF   PATENTS    FOR    NEW    INVENTIONS. 

To  Frederick  Albert  Winsor,  of  Shooter's  Hill  in  the 
county  of  Kent,  esq.  for  a  method  of  employing  both  raw 
and  refined  sugars  in  the  composition  of  sundry  anicjes 
of  merchandize,  in  great  demands,  where  it  has  not  here- 
tofore been  used.     Dec.  4,  1811.  ^ 

To  John  Hudson,  of  Cheapside,  London,  paper-hangei*, 
for  a  new  composition  for  printing  or  painting  on  paper, 
linen,  stuccoed  walls,  and  boarding  for  the  purpose  of 
ornanienting  the  walls  and  ceilings  of  rooms.     Dec.  9. 

To  John^Elvcy,  of  the  city  of  Canterbury,  millwright,: 
for  improvements  upon  a  winnowing  machine.     Dec.  16. 

To  John  Sorby  the  younger,  of  Sheffield  in  the  county 
of  York,  shearsmith,  for  a  method  of  making  sheep  or 
wool  shears,  glovers  shears,  and  horse  shears.     Dec.  19. 

To  Robert  Webster,  of  Mount  Fields,  in  the  parish  of 
Saint  Chadds,  Shrewsbury,  in  the  county  of  Salop,  for  his 
improved  portable  mangle. — 13th  Jan.  1812. 

To  William  Nicholson,  of  Bloomsbury-Square,  in  the 
county  of  Middlesex,  esq.  for  certain  improvements  in 
the  method  or  manner  of  supporting  or  suspending  the 
bodies  or  principal  parts  of  wheel  carriages.  — 13ih  Jan. 

Metereologkal  Ol'servations  made  at  Clapton  in  Hackneif, 
from  Dec.  £0,  ISll,  to  Jan.  20,  1812. 

Dec.  20. — Small  rain  continued  through  the  day  ;  windy 
by  night  from  S.W. 

Dec.  21. — Cloudy,  windy,  and  hazy,  followed  by  some 
rain.     W. 

il^ec.  22. — Early  the.  sky  was  quite  clear  ;  afterwards 
various  features  of  cirroa/mulus,  cirrus,  and  cirrostratus, 
in  different  heights  :  towards  evening  the  quantity  of  cloud 
much  increased,  but  the  night  became  clear  :  a  coloured 
corona  frequently  appeared  about  the  moon.     Wind  N.  E. 

Dec.  23. — Cloudy  morning  ;  afterwards  fair  with  varioua 
clouds;  by  sunset  it  was  clear  j  there  was  a  crimson  blush 
all  around,  while  the  western  hemisphere  appeared  of  a 
bright  golden  colour.     W.N.W. 

Dec.  24.  — Cloudy,  calm  and  hazy  day. 

Dtc.  25. — Clear  day,  save  a  few  light  clouds  j  in  the 
evening  features  of  rirrw5  Linearis,  &c.     Wind  N. 

Dec.  26. — Clouded  sky,  and  strong  white  frost  on  the 
ground  ;  clear  night,  willi  linear  cirri.     N. 

Dqc,  -27. — Cloiidy,  cold,  frosiy  and  foggy  morning;  after- 
wards some  snow  and  rain  ;  various  flimsv  clouds  bv  nicht. 

Dec, 
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Dec.  2S. — Cold,  raw,  unpleasant  day  :  some  snow  fell  ia 
the  afternoon. 

Dec.  29. — Clouded  over  nearly  all  day ;  the  moon  ap- 
peared through  thin  clouds  by  night ;  a  thick'  coat  of  snow 
lying  on  the  ground.     N. 

Dec.  30. — Clear  morning ;  afterwards  much  cloud. 
Wind  N. 

Dec.  3 1 . — Very  cold  cloudy  day ;  warmer  in  the  evening, 
Wmd  N.  and  S.W. 

Jan.  1,  1812. — A  complete  thaw;  a  foggy  morning  fol- 
lowed by  a  cloudy  wet  day  and  clear  night.     Wind  S.W. 

Jan.  2. — Various  lofty  cirri  followed  by  showers.    S.W". 

Jan.  3. — Showers,  and  various  clouds  in  the  intervals; 
windy  by  night  from  the  S. 

Jan.  4. — Foggy  and  calm  morning,  with  S.W.  wind;  in 
the  evening  raw  unpleasant  wind  from  E. 

Jan.  5. — Snowing  all  the  morning;  raw  afternoon*    N. 

Jan,  6. — Cirrus  and  cirrocumulus  :  cloudy  afternoon. 
N.W. 

Jan.  7. — Snow  fell  before  light;  day  cloudv  at  intcn^als. 
Wind  N.W. 

Jan.  8. — Some  cumulative  masses  of  cloud  in  small 
clusters  ;  then  showers  of  snow.     Wind  N. 

Jan.  9. —  Cirrus  and  cirrocumulus:  dark  sjiowv  nio-ht, 
N.  E. 

Jan.  10. — Clouded  and  foggy,  a  very  unpleasant  thaw. 

Jan.  11. — Clouded  day  and  northwest  wind. 

Jan.  12. — Fair,  with  various  clouds.     N.N.W. 

Jan.  13. — Clouds  followed  by  long  and  gentle  showers. 
Wind  N.N.W. 

Jan.  14. — Cloudy  and  hazy.     Wind  N.N.W. 

Jan.  13. — Fair  day:  features  of  linear  cirnis  coloured  at 
sunset. 

Jan.  16. — Calm  hazy  cloudy  day.     N.W. 

Jan.  17. — Uazv,  cloudy  and  calm.    N.W. 

Jan.  18. — Much  cloud,  wind  west :  the  night  exhibited 
some  stars. 

Jan.  19. — Cloudy  and  hazy  morning,  with  some  small 
rain  :  the  various  features  of  clouds  appeared  mixed  in 
different  altitudes  :  followed  by  much  wind  with  showers, 
and  clear  intervals.     W. 

Ja?}.  20. — Fair  day:  numerous  cirri  and  cirrcaanidi  at 
different  heights,  while  cumuli  sailed  under  :  much  cumu^ 
lostratus  in  the  evening.    Wind  N. 
Clapton,  J.in. 'J  1,  IS!l.  TkoMAS  FORSTER. 
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meteorological  table, 

By  Mr.  Gary,  of  the  Strand^ 

For  January  1812. 
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in  ]>ige  441,  line  1,  of  our  last  volume,  instead  of  for  the  Ian  two  year«, 
r'^ad  crfious  to  the  last  two  years. 
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XII.  On  the  Localities  of  certain  Reliqnia,  or  extraneous 
Fossils,  found  in  Derbyshire.  By  Hie  late  iV/r.  William 
Martin,  F.L. 5.  <^c. 

J  To  Mr.  Tilloch. 

Sir,  In  the  work,  which  I  have  recently  published  on  the 
Petrifactions  of  Derbyshire*,  the  localities  of  the  species 
described  are  given  with  as  much  exactness  as   appeared  lo 
me,  at  the  time  of  writing,  necessary  for  the  general  inror- 
lYiation  of  the  student  and  collector  of  these  bodies.    Thus^ 
in  the  first  part  of  the  volume,  I  have  constantly  noted  the 
mineral  tract  and  usual  geographic  situation\  of  each  fossil, 
as,  "  coujnion   in  limestone  near  Buxton;' — "found  near 
Ckeiterfield,  in  beds  of  argillaceous  ironstone,"  Sec     And 
in   the  second   part,  which   contains  the  systematical   ar- 
rangemeiu  of  the  species,  I  have  been  more  particular  in 
pointin-i  out  the  nature  of  the  scat  in  which  the  petrifaction 
has  bee^n   found,   as  "  Sedes  :   strata  vctusta,  calcariu."— 
"Sedes:  strata  vetula,  argillacta,  ferrifera,"  8cc.  &c.      It 
has  occurred  to  me,  however,  since  the  volume  was  printed, 
that  something  more  might  have  been  added,  with  advantage 
to  this  part  of  the  undertaking;  and  that,  in  !\  geological 
point  of  view,  notices  of  the  particular  situations,  {locaspe- 
cialia,)  as  well  as  of  the  immediate  stratum,  in  which  the 
fiossil  has  been  discovered,  will  be  found  useful  appendages 
to  the  specific  diagnosis,  or  general  de-^cription  of  the  species. 
All,  who  have  attended  to  extraneous  fossils  in  thefidd,  as 
well  as  in  the  calnntt,  must  have  observed,  that  the  diiferent 
species,  as  I  have  elsewhere  remarked  t,  abound  in  particular 
Kocks,especiailyof  those  which  arc  properly  denominated  pe- 
trifactions, and  though  not  wholly  confined  to,  are  more  com-, 
mon  in,  particular  strata  than  in  others,  though  of  the  same 
substance  and  constitnlmg  a  part  of  the  same  soil,  or  scries  of 
liiineral   beds:    thus  in  Derbyshire  the  shells,  corals,  &c., 
which  abound  in  the  first  limestone  siratum,  or  that  which 
inmicdiately  fol lows  the  shale  tract,  are  by  no  means  frequent 
ill   the  second  limestone,  or   that  which  lies  under  the  first 
toadstone.     Nor  are  the  petrifactions  of  the  second  limestone 
common  to  \\\ft  first  or  third,  Sec;  though  all  these  strata 
are   evidently    constituent   parts   of    the   same   formation. 
Again,  in  the  coal  soils  of  this  county  the  constituent  strata 
of  gritstone,  ironstone,  shale,   &c   may  all,   1   think,  be 
characterized    by   their  respective    vegetal   fossils.        1  hat 
much  practical  utility  in  geology  and  mining  might  be  the 
result  of  this  circumstance,  when  the  difteient  species  of 

*  PttriJiciiln.Derliensia,oT¥\guTe%  and  Descriptions  collected  in  Deiliyshire. 
f  For  the  particular  sc-nse,  in  which  tliese  terms  are  here  empl  yed,  1 
must  refer  to  the  "Outlines,  "&c.  pp.  153.  181.  t  Outliaes,  p.  9. 

Vol.  39.  No.  166.  Feb.  IS] 2.  F  extras 
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extraneous  fossils  are  properly,  that  is,  scientifically  *  diS' 
criminated,  has  long  beefl  ray  own  opinion  ;  and  this  opi- 
nion has  been  abundantly  confirmed  by  a  conversation  I 
have  lately  had  with  your  most  ingenious  correspondent 
Mr.  J.  Farey,  whose  knowledge  of  the  stratification  of  this 
island  is  unquestionably  great.  This  gentleman  has  well 
pointed  out  to  me  the  utility  as  well  as  the  practicability 
of  distinguishing  the  various  strata  in  a  soil,  or  series  of 
strata,  by  their  organic  conte?its.  And  I  regret,  that  in  the 
first  volume  of  the  publication  above  mentioned  I  have  not 
paid  more  particular  attention  to  this  point;  that  is,  not 
only  by  noting  the  ijnmcdiutc  siratum  (whenever  I  have 
ascertained  it),  in  which  the  species  has  occurred,  but  also 
the  particular  situations  [loca  specialia)  where  it  is  to  be 
found  ;  as  these  in  many  instances  would  give  others  an 
opportunity  of  determining  the  immediate,  where  1  have 
only  been  able  to  speak  as  to  the  general  soil.  In  the  se- 
cond volume  of  the  work  in  question,  which  I  am  now 
preparing  for  the  press,  it  will  he  my  aim  to  give  the  geo- 
logical as  well  as  the  geographical  situation  with  more  pre- 
cision. The  following  additional  remarks  to  the  localities, 
enumerated  in  my  first  volume,  may  not  only  be  useful  to 
the  purchasers  of  the  work,  but  also  induce  geologists  to 
pay  some  attention  to  a  subject,  that  has  been  hitherto  so 
much  neglected.  I  am,  sir,  your  obedient  servant, 

William  MARTiN.f 

*  I  hope  that  geologists  will  not  in  future  be  content  merely  to  say» 
that  such  a  rock  "  abounds  in  Belemnitcs,  Terebratula,  Echinites,  &c.'* 
or  that  such  a  formation  of  strata  "  contains  Ammonites, &c."  Such  in- 
formation can  be  of  littJe  use,  unless  the  species  are  well  characterized. 
This,  in  many  instances  at  least,  may  be  done  with  accuracy  ;  and  it  is 
evident,  that  almost  every  practical  inference  that  is  to  be  deduced  from 
a  knowledge  of  reliques,  will  depeud  in  a  great  measure  on  their  being 
speciJicaUij  distinguished. 

f  [On  an  application  to  Mr.  Farey,  and  a  reference  to  his  Correspondence 
with  the  able  and  lamented  Author  of  this  Letter,  it  appears,  that  the  draft 
of  it  was  prepared  between  the  I7th  of  July  and  the  7th  of  August  1809, 
although  only  part  of  the  first  page  seems  to  have  been  transcribed  by  Mr. 
M.  in  thecopy  lately  sent  to  me  by  Ins  Friends-,  which  suspension  and  delay, 
seem  to  have  originated  in  the  v.-ish  that  Mr.  M.  had,  iirst  to  avail  himself 
of  the  information  to  be  derived  from  the  manuscript  Alineral  Map  and 
Section  of  Mr.  Farcy's,  since  mentioned  in  the  Note  p.  xxi.  oi  the  Pre- 
face to  Mr.  F.'s  Derbyshire  Report,  vol.  i.  and  on  which  account  also,  he 
Lountennanded  a  Section  that  had  been  engraven  (before  he  knew  Mr.  F.) 
and  suspended  his  otiier  proceedings  with  respect  to  the  promised  Supple- 
ment to  the  1st  vol.  of  "  Pelrificata  Derbiensia,"  (as  appears  by  his  Letters 
to  Mr.  F.),  but  unfortunately,  he  did  not  continue  in  health  or  live  to  re- 
ceive the  Map  and  Section  alluded  to.  I  have  thought  these  particulars 
might  be  worth  statitig  respecting  this  worthy  man,  in  addition  to  the  Me- 
mdirs  of  him  in  the  "  y.  onihly  M  igazine"  for  January  last,  vol.  xxxii.  p.  556. 
1  have  availed  myself  of  Mr.  Farcy's  assistance  in  three  or  four  corrections 
or  suggestions  (in  parenthesis)  as  to  the  identity  of  particular  strata ;  and  I 
gladly  embrace  this  opportunity  further  to  mention,  that  Messrs.  White  and 
Cochrane,  in  Fleet-Street,  Vkho  continue  to  sell  Mr.  Wm.  ^iartin's  two  works. 
on  extraneous  Fossils  for  the  beneiit  of  his  Widow  (in  a  poor  state  of  healthX- 
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Localities,  <^c.  with  Remarks. 
Oak-like  Wootlstone.  Petr.  Deri'.  Tab.  1.      Gravel-pits, 
water- courses,  fissures  in  the  limestone  strata.     1  ob- 
served sonic  years  back  small  masses  oF  this  substance 
in  a  p;ravel-pit  half  a  mile  S.E.  oFAshburne.    As  these 
masses  did  not  appear  to   be  rounded,  or  water-worn, 
the  gravel  was    probably  their  original   bed.     About 
four   years   ago  my  friend,  the  late  Mr.  S.  Buxton, 
suroeon,  showed  me   some  specimens  of  woodstone, 
whrch  a  miner  had  brought  him  from  a  level  near  Cas- 
tleton,  but  I  could  not  find  the  man,  to  learn  the  par- 
ticular place.  The  other  localities  in  the  Petr.  Derb.  are 
given  on  the  authority  of  Mr.  W.  Watson  of  Bakewell. 
Even-jointed  Entrochite.  Petr.Derb.  Tab.  2.  fig.  1 .  &c.  Con- 
vex-jointed Entrochite.  T.4.  f,  9.   Waited  Entrochite. 
T.  «1.  f.  10.     Ring-jointed  Entrochite.  T.  4.  f.  11,  12, 
13.     Under  beds  m  the  first  hmestonc  stratum.    Near 
Monyash,   he.      In   Derbyshire  Petrifactions   I  have 
stated,  that  theEntrochitoe  occur  more  or  less  through- 
out our  limestone  tracts.     This  remark,    though   per- 
haps literally  true,  ought  to  have  been  given  with  cer- 
tain limitations.  The  great  mass  ofEntrochal  remains, 
found  in  Derbyshire,  belongs  to  our  first  limestone,  and, 
J  believe,  chiefly  characterizes  the  lower  beds   of  that 
stratum;  yet  none  of  the  other  lower  strata,    const!- 
tutino;  what  may  be  called  the  great  ancient  limestone 
tract*,  are  wholly  destitute  of  Entrochites,  as  far  as 
my  own  observations   have   extended.      1   have  found 
Entrochites  in  the  second  limestone  in  beds  of  duli- 
stonc,  east  of  the  Chun})  of  Firs  on  Masson  Low  near 
Matlock,  in  the  rock  at  ihe  back  of  the  old  Hall,  at 
Matlock  Bath:  and  in  the  third  limestor-iCstratum,  in  a 
small  quarry  near  Buxton,  between  the  Lover's  Leap  and 
theAshburne  road  (3d  or  4lh  stratum?);  in  the  quarries 
nearHasling-lIouse,  on  the  right  hand  of  the  road  from 
Buxton  to  that  place  (3dsiraium  ?}.      1  have  memtjran- 
dum's,  which  note  my  having  found  Entrochites  in  the 
4th  limestone,  between  Bakewell  and  Buxton,  and  on 

six  orphan  Children  and  an  aged  Mother,  also  receive  the  contributions  of 
the  humane  triendsof  departed  worth  and  scientific  aiiilitics,  towards  alle- 
viating the  sufferings  of  these  who  were  most  dear  to  the  deceased  ;  and  that 
\Vi!t.«u  Lowry,  Esii.  the  Artist  and  Miner?.lou;ist,  of  No.  5T,  Great  Titch- 
field-Strect,  Oxiord' Street,  coutinut-s  his  philanthropic  endeavours  in  the 
samt?  cause,  and  will  gladly  receive  and  transmit  Sirfjscriptions  to  the  Family 
of  the  late  iVIr.  iVIartia  at  JVIaccleilield  in  Cheshire. — hoiToa.] 

*  I  have  not  yet  saliiciently  examined  the  Icn"  ciicicU  limestone,  (vellow 
lime,)  which  appears  at  the  NE  corner  of  the  county,  to  i;  eak  positively 
as  to  its  ojganic  loatents. 

F  2  the 
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the  right  of  the  road  from  Buxton  to  Ashhnrnc  ;  but,  as 
these  were  made  many  years  back,  I  cannot  speak  with 
certaiiity  as  to  the  particular  quarries,  where  these  re- 
rtiains  were  observed.     Tn  all  these  itistanccs,  howevi^r, 
it  was  only  the  even-jointed  and  ring  jointed  Eniro- 
chitc?  that  were  noticed. 
vSiiKc   the   first   volume  of  Derbyshire  Petrifactions  was 
published,  I  have  had  a  considerable  quantity  of  loose   Eu- 
trochiies   sent   me    from   Mai  lock,   got,   as    I    understand, 
on  the   surface  of  the  first  limestone?,  near  a  vein  of  Ca- 
lamine,    'J'his  is  probably  the  case,  as  many  of  the  speci- 
mens   are  filled  with   that   substance.     Amonp:   these  re- 
Ucjiiia  vana  are  several,  wliich  have  not  before  been  known 
as  Derbyshire  Fossils,  viz.an  oval  jointed E/iiioc/iite,  figured 
by  Mr. '.Parkinson,  Org.  Bern.  vol',  ii.  T.  13.  f.  32.  40,  41.  ; 
the pyrifurrn  Evtroclnlc,  Org  Rem.  vol.  ii.  T.  l6.  f.  1,  2,  &c. 
A  uolijorni-jointcd  Enfrochife,  one  of  the  joints  of  which 
is  fiiiured  Orer,  Revi.  vol.  ii.1\  13.  f.  63  :    and   one   or  two 
,  others,  which  have  not  hitherto  been  noticed  by  authors. 
Conchvlioliihus    Pinnites   vndus.     Pcir.  Derb.    T.  6.  f.  1. 
In  the  first  limestone  at  Buxton,  in  a  stone  wall  near 
the  remains  of  the  old  Roman  Bridge,  on  the   left  of 
the  road,  leadiug  lo  Fairfield.     1  have  not  yet  observed 
it  in  any  other  strata  (ban  the  first  (3d  Limestone  ?). 
Conchvliolithus  Helicucs  Ca/ilhis.  T.  7.  f.  1,2.      In  shale, 
and   first    and    second    iunestone.       Limestone  shale, 
Buxton,  in    the   foundation    of   the  Shakespeare   Inn. 
First  stratum  of  limestone,  Buxtou,   in  the  limestone, 
behind  the  Shakespeare  Iim  {sd  stratum?);  2d  stratum? 
near  the  rocks  south  ^  mile  (3d  or  4th  stratum?). 
Spherical  Nautilite.  T.  7-"f-  3,  i,5.     First  stratum,   Bux- 
ton. Rock  above  the  toadslone,  left  of  mill  dale  road  to 
the  Lover's  Leap.     Secoud    stratum  (3i.i  ?),  as  I  judge 
from    the  appearance  of   the  limestone,  forming  the 
matrix  of  a  specimen,  brought  lo  me  from  Castleton. 
Sulcaied  Phytolite,  striaticulmis.  T.  8.  9-  25.   First  or  Mi II- 
slone  Grit*  straiuui.      Pjiikewell,  Gritstone  quarry,  east 
of  the  town  (shale- grit?).   Buxton  first  grit  quarry  above 
llie  Duke's  stables   (shale- grit  ?).      1    have  found   im- 
piessions  of  it  also  on  the  coarse  millstone  grit,  at  the 
back  of  the  plantation,  above  the  (juany  just  mentioned. 

*  I  cell  the  first  stratiUT!  of  grit,  which  inimediiucly  roptises  on  the  Iime« 
(tone  shale,  the  limestone  grit  stratum,  nvM  because  ;uch  sllb:^t;lI]Ce  is  invari- 
ably fc)i)i)d  U'hcre  tliis  striiUun  appears;  but  because  I  believe  it  alvv&ys 
pasbes  into  tiie  coar<ie  uiillsloiie  gnr,  betore  tiie  coal-soils  couitnence.  Jn 
many  iustaiices,  as  at  B.ktvveil,  Buxton,  occ-  <kc.,  close  and  tine  giuiiied 
building  or  frecstune  grit  forn.t.  tho  middle  beds  of  this  siranim,  which  still 
JoosenJ,  as  it  approaches  the  lin.estone  bhaie,  gradually,  into  a  rough  argil- 
laceous gritstone. 
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Coal-soil.  I  cannot  particularize,  at  present,  the  im- 
mediate stratum,  in  which  the  specimens  principally 
occur,  through  the  coal-measures;  hut  I  liave  had  spe- 
cimens of  ii  in  argillaceous  gritstone  from  Alfreton  ; 
in  ironstone  from  VVingerworth,  and  in  the  coal  shale 
and  the  coal  itself,  from  near  Buxton.  I  have  not  yet 
observed  it  in  that  peculiar  siliceous  gritstone,  found  in 
the  coal-measures,  called  by  the  miners  cr ow stone, -a.\' 
though  this  stone  abounds  with  other  vegauvcrcliqtiia. 
Phytolithus  corticiradix  8c  Phytol.  compressiradixT.y.  Mill- 
stone grit  stratum  ?  Chapel-en-le- Frith.  The  speci- 
mens were  found  in  a  wall  about  |  a  mile  from  the 
town,  on  the  Manchester  road.  1  have  not  ascertained 
the  quarrv,  from  which  the  stone  was  brought.  Coal- 
measures,  in  argillaceous  grit  ;  in  a  small  quarry. about 
1|  mile  from  Leek,  a  few  yards  left  of  the  first  Toll- 
bar  on  the  road  to  Buxton,  in  considerable  quantity 
(shale-grit  f). 
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By  M.  Laplace. 

[Concluded  from  p.  49.] 

XJ.AVING  thus  the  true  perihelion  distance,  and  the  true  in- 
stant of  the,  passage  of  the  comet  by  this  point,  we  shall 
conclude  from  them  the  other  elements  in  this  way. 

Let  ;  be  the  position  of  the  node  which  would  be  ascend- 
ing if  the  motion  of  the  comet  were  direct,  and  0  the  in- 
clination of  the  orbit  :  we  shall  have  the  six  following 
equations, 

tans:  ■"^  sin   f  —  tan^T  v^'  sin   C 


tangj  = 


tang  or  cos  ?'  —  tang  ■m'  cos  f 


tang  T37  sin  C —  tang  w"  sin  ? 
tiingj  =  t;ing  ■z:j  cos  f'  —  u^g-^^^~^^  ...  .(e) 
tang  to'  ■t'vn  f  —  tang  ta''  sin  ?' 
^^  ~  tano-  tc-'  cos  f"  —  tang  tj"  cos  C' 


tang  (p  = 
tang  c  =r 


sir;  (?— yj 


sn(?_y) 

tang  ot" 
tanff  o  =. (,/\. 


We  may  choose  ad  libitum  amonc:  these  formulce :  but  it 
will  be  most  correct,  to  employ  Ihose  whose  inimerators 
and  denominators  are  greatest. 

^  3  Supp.;sej 
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Suppose,  for  example,  that  we  employ  the  two  formula; 
(e)  and  (e') :  it  is  visible  that  the  tangent  of  j  may  equally 
belong  to  the  two  angles  /,  and  180°  +  ;,  j,  being  the 
smallest  of  the  positive  angles  to  which  it  can  belong.  In 
order  to  determine  which  of  the  two  to  choose,  we  shall 
observe  that  ^  and  tang  <p  ought  to  be  positive,  and  thus, 
sin  (?''—/)  ought  to  be  of  the  same  sign  with  tang  ro-'^j 
this  condiiion  will  dflerminc  the  angle  j,  and  this  angle 
will  be  the  position  of  the  ascending  node  if  the  motion  of 
the  comet  be  direct;  but  if  ihis  motion  be  retrograde  we 
must  add  ISO'  to  it,  in  order  to  have  the  position  of  this  node. 
The  h\pothenuse  of  the  rectangular  spherical  triangle  of 
which  t'—j  and  or"  are  the  sides,  is  the  distance  from  the 
comet  to  its  ascending  node  in  the  third  observation ;  and 
the  difference  between  that  hypothenuse  and  v"  is  the  in- 
terval between  the  node  and  the  perihelion,  reckoned  on 
the  orbit. 

Let  us  apply  these  results  to  the  second  comet  of  1781, 
whose  perihelion  distance  and  instant  of  passage  by  this  point 
we  have  already  determined  by  a  first  approximation.  For 
this  purpose,  we  shall  use  some  observations  of  the  gih  of 
October  1781,  and  l/th  of  November  and  20th  of  Decem- 
ber of  the  same  year  :  these  observations  give 
Mean  time  at  Paris. 
1781.   9th  Oct.  at  16'^  50'    0',    a   =  ]<24P  27' 42", 

5    =       0'  11' 40", 
17th  Nov.  at     8'^  29'  44",      a'  =  306°  57'  32", 

6'=     44"  17'  12", 
egth  Dec.  at    6'^    6'  30",     a'=  3o6'  17'  59", 

6"=     17^  34' 25'', 
We  have  moreover 

C    z=   107^  13' 44",     log  i?   =  9,998SG4, 

C  =  235=  55' 43",     log  R  =  9,99^602, 

C  =  2G9^  20'  35'',      log  R'  =  9,99iJ748. 

This  being  done  ;  we  shall   form   a   first  hypothesis,  in 

which  the  perihelion  distance  will  be,   as  we  ha\e   found 

above,  equal  to  0,958359,  and  the  instant  of  the  perihelion 

passage  took  p'.ace  on  the  29ih  of  November,  at  18^  10'  34'' j 

we  shall  find  in  this  hypothesis 

V  =  —  6r  18'  3",   /  =  —  IS"^  7'  12",   V  =  29°  8'  15", 
which  gives 

17=43°  10' 41",    U  —  90°  26'  IS'i 
we  shall  aficrvvards  find 

.  C  =  7  7=^     5'  50",   f  =  3;°  26'  3  7"  ,   r  =  346'  49'  52", 
nj  =     O^  10  34',  or'  =  18°     6'  32"|,  vj"  =     27°  12'  57", 
from  which  we  extract 

F=  42°  53'  2",    F'  =  90°  9'  22", 
dividing  m  ~  ij' 49',    n  ~  16' 56". 
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The  series  of  the  values  of  ^,  f,  f,  visibly  indicates  a 
retrograde  motion. 

We  shall  afterwards  form  a  second  hvpothesis,  in  which, 
by  preserving  the  foregoing  instant  of  the  perihelion  pas- 
sage, we  shall  increase  the  perihelion  distance  by  0,003. 
We  shall  find  in  this  hypothesis 

m'  =  —  33'  53",  n'  =  —  12'  54". 
Lastly,  we  shall  form  a  third  hypothesis,  in  which,  by 
preserving  the  same  perihelion  distance  as  in  the  former,  we 
■shall  varv  by  o''  25  the  instant  of  the  perihelion  passage, 
which  will  thus  be  fixed  on  the  29th  of  November  at  12^ 
i0'31";   this  hvpothesis  will  give 

^m"  =  48'  \6\  n'  —  27'  13"; 
we   shall  extract  from  these  values  the  two  following  equa- 
tions, 3102  .  2/  —  1829  .i!  =  1060, 
1760  .tc—     6i7  .t  =  1016, 
which  gives 

2C  —  0,8S1406,   f  =  0,910400  : 
iience  we  conckult 

the  true  perihelion  distai:ce  =  0,9609951, 
and  the  true  instant  of  perihelion  passage,  the  29th  of  No- 
vember at  12'^  42'  46"  mean  time  at  Paris. 

In  order  to  ascertain  if  these  elen^.ents  are  very  accurate, 
we  may  calculate  the  corresponding  values  of  w  and  ?/,  and 
see  if  they  are  null  or  very  small ;  now  we  shall  find  thaf 
in  the  present  case  these  values  amount  only  to  a  small 
•number  of  secouds  ;  for  the  corrected  elements  give,  for  in- 
stance, for  the  first  and  last  observation, 

V  —^  60^  h^'  37",       v"  =     29'  19'  22", 
ia  -  10'33"|,     ct"=     27"  ir  56"i, 

t—       ir     2' 22",       e"=  346°  38' 53"; 
■from  which  we  extract 

U'  =  90"  15'  59",     T'  =  90M6  3'%, 
and  consequently  m  =  —  4:''^.     These  elements  being  very 
accurate,  we  shall  extract  from  them  by  means  of  the  for- 
mulae (e)    and  (e')   the  position  /  of  the  ascending  node, 
and  the  inclination  of  the  orbit,  and  we  shall  find 

Plate  of  the  ascending  node  =  77*^  22'  55". 
Jnclination  of  the  orbit  =  2?'' i2'  4". 
In  order  to  determine  the  place  of  the  perihelion,  we  shall 
•observe  that  ?"— ;=  269°  15'  58',  fram  which  we  extract 
2f)9^  20'  50',  for  the  distance  from  the  comet  to  iis  node, 
reckoned  on  the  orbit,  at  the  instant  of  the  third  observa- 
tion :  on  adding  to  this  distance  the  anomaly  v"  which  th<f 
comet  has  traversed  by  a  retrograde  motion  since  its  peri- 
helion passage,  we  shall  have  £98°  40'  12'',  for  the  distance 
from  the  perihelion,  reckoned  on  the  orbit,  to  its  ascending 

F  4  node : 
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node:  by  adding  afterwards  to  this  distance  the  longitude 
of  this  node,  we  shall  have  for  the  position  of  the  perihe- 
lion on  the  orbit,  376'  3'  7'',  or  more  simply  still  16'  3'  7". 
Bv  colleciins;  all  these  elements,  therefore,  we  shall  have 
.  for  the  true^eleraents  of  the  orbit  of  the  second  comet  of 
1781, 

Perihelion  distance  ....  0,960995  I . 
29th  Nov.  1781.  Mean  time  at  Paris  of  the!    i.9h42'  46" 

perihelion J 

Place  of  the  perihelion  of  the  orbit . .   1 6'    s'    l" . 

Place  of  the  ascending  node 77°  22'  bb'\ 

Inclination  of  the  orbit 27°  12'    4", 

The  motion  of  the  comet  is  retrograde. 

The  supposition  of  the  parabolic  motion  of  the  comets  !■> 
not  ricToroLis  :  it  is  even  infinitclv  little  probable,  consider- 

O  '  ^  .'.  11"- 

ing  the  infinite  number  of  cases  which  give  an  elliptic  or 
hyperbolic  motion,  relative  to  thoise  which  determine  the 
parabolic  motion.  A  comet  moved  either  in  a  parabolic  or 
hyperbolic  orbit  will  only  be  visible  once  ;  we  may  sup- 
pose, therefore,  with  probability,  that  comets  which  de- 
scribe these  curves,  if  some  of  them  exist,  have  long  ago 
disappeared,  so  that  nowadays  wt  only  observe  those 
which,  being  nioved  in  re-entering  orbits,  are  incessantly 
brouoht  back  to  intervals  more  or  less  large,  in  the  regions 
adjoining  the  sun.  If  they  have  been  observed  with  pre- 
cision, and  the  visible  arc  of  their  orbits  be  considerable, 
we  may  determine  with  tolerable  accuracy,  by  the  following 
method,  the  time  of  their  revolution. 

For  this  purpose  let  us  suppose  that  we  have  four  excel- 
lent opservations  which  embrace  nearly  the  whole  visible 
part  of  the  orbit ;  and  that  we  have  already  determined  by 
the  foregoing  article,  the  parabola  which  nearly  satisfies 
these  observations.  Let  v,  v\  v'\  v'",  be  the  anomalies  cor- 
responding to  these  observations ;  r,  /',  r",  r",  the  corre- 
sponding vector  radii ;  take  also 

v'-v=^  U,  v"-v=  U',  v'-  V  =  IJ\ 
This  being  done,   we  shall    calculate  by  the  foregoing    ar- 
ticle, with  the  parabola  which  nearly  represents  the§e  obser- 
vations, the  values  of  U,  U\  U",  and  those  of  F,  V'y  F" ', 
take  therefore 

U  ^r=m,  V  -  F'  =  m',   U"  -  F"  =  m". 
We  shall   afterwards  vary   by    a  very    small   quantity  tii€ 
perihelion  distance  in  this  parabola  ;  lake  then 

U-  F=n,U'  -  F'-^  71,   U"  -  F"  =  n". 
We  shall  afterwards    form  a  third   hypothesis,  in   which, 
by  preserving  the  same  perihelion  distance  as  in  the  first, 
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we  shall  vary  by  a  very  small  quantity  the  instant  of  the 
perihelion  passage  :   lake  in  this  hypothesis, 

U^  V=p,  U'  -  F'  =  p',  £7"  -  T"  =  p". 
This  being  done,  with  the  perihelion  distance  and  the 
instant  of  the  passage  of  the  comet  hy  this  point,  found  i;i 
the  first  hypothesis,  \ve  shall  calculate  the  angle  v  and  the 
vector  radius  r,  in  the  supposition  of  a  very  eccentric  el- 
lipsis ;  so  that  by  callini;;  e  the  relation  of  the  eccentricity 
of  this  ellipsis  to  its  half  great  axis,  the  difference  1  —  <? 
is  equal  to  a  very  small  (juantity,  for  instance  to  ■^\.  Iji 
order  to  have  the  angle  v,  in  this  supposition,  it  will  be 
sufEcient  to  add  to  tlie  anomaly  v,  calculated  in  the  para- 
bola, a  small  aiigle,  the  sine  of  which  is 

tV  ('  — O-^'^^g  ^f. (4  — 3. COS'  iy  — G-cos-ii?'); 
The  new  anomaly  ?;  beuig  thus  known,  we  shall  substi- 
tute it  in  the  ccjuadon 

r  = fl ~'  tana'  ^  v) 

cos-  5  (■•   \  "  "-       "       / 

which  is  the  expression  of  the  vector  radius  in  a  very  ec- 
centric ellipsis  :  by  this  means  we  shall  hav.e  the  corre- 
sponding vector  radius  ?•.  We  shall  calculate  in  the  same 
way  v\  r' ;  v",  r";  v"\  r"';  from  which  we  shall  extract 
U,'U',  U%  V,  V,  V;  in  this  case  take 

IT-  r=  g,  U'-  F'=q',  U"-r"=  q". 
Finally,  let  us  call  u  the  number  by  which  we  ought  to 
midtiply  the  stipposed  variation  in  the  perihelion  distance, 
in  order  to  have  the  true  one:  t  ihe  number  by  which  we 
ought  to  multiply  the  supposed  varia.tion  in  the  instant  of 
the  perihelion  passage  ;  and  ^  the  number  bv  which  we 
ought  to  multiply  the  value  supposed  fori— e;  we  shall 
form  the  three  equations 

u.{ii  —m  )  -L  t.{p  —vt  )  +  o.(^  — m  )  -f-  ?7i  =  0, 
zi.{n'—m')  +  t.{p'—m')  +  S.{q'  —  m')   +  ?«' =  O, 
U.{n'—m")  4-  t.[p"—m')  +  S.{q''  —  vi")  +  m"=  0. 
"We  shall  have,  by  means  of  these  equations,  the  values 
of  u,   t  and  o,  from  which  we  shall  extract  the  true  perihe- 
lion distance,  the  true  instant  of  the  jiassage  by  this  point, 
and  the  true  value  of  \—e.     Let  D  be  the  perihelion  di- 
stance, and  a  the  semi  great  axis;  we  shall  have  a  = ; 

from  which  it  is  easy  to  conclude,  that  the  time  of  the  re- 
volution of  the  comet  will  be  equal  to  the  number  of  sidereal 

years  expressed  bv  ~.     We   shall   have  as   in   page 

85: 
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S5,  the  inclinatioH  of  the  orbit  and  the  positions  of  the 
ascending  node  and  of  the  perihelion. 

When  the  arc  observed  of  the  orbit  of  a  comet  is  con- 
siderable, and  panic  ilarly  when  it  extends  beyond  00°  of 
iinonialys  where  ihe  e  iipticity  begin?  lo  become  perceptible; 
it  will  be  desirable  that  we  should  have  four  observations 
made  with  ali  the  precision  which  we  ought  to  expect  from 
modern  astronomy,  taking  care  to  verii'y  the  position  of  the 
stars  to  which  v.  e  refer  the  motion  of  the  comet. 

Whatever  may  be  the  precision  with  which  we  strive  to 
make  these  observations,  thev  will  always  leave  some  un- 
certainty  as  to  the  time  of  the  revolution  of  comets  :  the 
most  accurate  methcd  for  determming  it,  is  to  comnire  the 
observations  of  a  comet  in  two  consecutive  appearances: 
the  resemblance  of  the  elements  of  the  two  parabolic  orbits 
determined  by  these  observations,  will  make  knov.n  the 
identity  of  the  comet,  and  we  shall  have,  by  the  difference 
of  the  ins.ants  of  theperi'relion  passage,  the  time  of  its  re- 
volution and  its  grand  axis.  It  was  thus  that  the  period  of 
.the  comet  observed  in  1531,  1667,  1G82,  and  17-59,  was 
determined  ;  a  period  which  is  a  little  unequal,  on  account 
of  the  attraction  of  the  planets,  as  M.  Clairaut  has  shown, 
by  subjecting  to  analysis  the  perturbations  experienced  by 
this  comet  from  Jupiter  and  Saturn. 


XIV.  Account  of  some  remarkahle  Cases  of  Venereal 

Infection. 

To  Mr.  Tilloch. 

Sir,  It  erm it  me  to  communicate  some  medical  facts 
which  lately  occurred  in  my  practice;  and  as  there  is  not 
anv  sufferer  upon  whom  the  circumstances  can  reflect  dis- 
honour, or  whose  delicacy  can  suffer  by  the  relation,  an 
insertion  of  the  entire  matter  in  your  instructive  Magazine 
may  convey  original  information  to  professional  men,  and 
will  oblige        Your  obedient  servant, 

Robert  Healy,  M.B. 

On  the  23d  of  July  1810,  I  was  requested  by  a  respectable 
friend  to  sec  his  wife,  who  complained  of  great  and  general 
debility,  loss  of  a])petite,  wiih  violent  pain  of  the  head.  She 
was  nursing.  The  chi'd  seemed  very  healihy.  She  said  she 
was  attacked  with  haemorrhoids  about  three  weeks  after  her 
lying-in,  which  was  on  the  llth  of  May  1810.  She  had 
had  small  glandular  swellings  in  her  groins,  which  had  sub- 
sided ; 
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sided ;  had  taken  no  medicine.  About  the  28th,  reddish 
spots  appeared  on  her  arn)S,  and  small  tumours  scattered 
over  her  thighs,  which  disabled  her  from  walking.  She 
complained  oi"  profuse  perspiration  on  her  breast,  particu- 
larly at  nisht.     1  directed  the  warm  bath  with  alteratives. 

August  7tli.  Notwithstanding  the  treatment,  the  sym- 
ptoms became  much  aggravated  ;  the  reddish  spots  had 
spread  upon  her  lace.  1  requested  my  friend  to  confess 
whether  he  had  not  contracted  the  venereal  disease;  to  which 
he  answertd  in  the  niost  solemn  manner  in  the  negative. 

On  the  14th  I  required  a  consultation,  and  met  one  of 
the  most  eminent  physicians  in  Dublin.  After  examining 
the  patient,  he  mentioned  our  suspicion  to  the  mother  of 
the  lady,  that  the  disease  was  venereal.  It  was  deemed 
advisable  to  have  a  surgeon  in  consultation,  and  that  we 
should  meet  the  following  day.  In  the  evening  I  visited  a 
patient  convalescent  from  fever,  from  whom  I  heard  that  a 
JVjrs.  M.  was  daniierously  ill,  not  oidv  from  a  disease  which 
she  had  contracted  at  the  time  of  her  lying-in,  but  also 
from  a  very  sore  mouth.  On  inquiry,  it  appeared  that  she 
was  attended  in  her  accouchement  by  the  same  gentleman 
who  attended  my  patient. 

On  the  15lh  we  met;  and  that  consultation  removed 
every  doubt  of  the  nature  of  the  disease ;  and  as  she  did  not 
receive  it  from  her  husband,  I  suggested  to  the  medical 
gentlemen  that  the  accoucheur  might  have  conveyed  the 
infection  by  his  hand.  That  mode  was  deemed  possible, 
though  iiot  very  probable ;  and  our  opinion  to  ihat  efitct 
was  communicated  to  the  accoucheur. 

ISth.  All  that  train  of  misery  incident  to  supposed  con- 
nubial infidelity,  aggravated  by  the  sufferings  of  a  loathsome 
disease,  must  have  been  the  fate  of  mv  patient,  if  she  and 
her  husband  had  not  had  proper  mutual  confidence  and  a 
friendly  reliance  on  my  further  investigation.  I  met  Mrs. 
M.'s  brother,  with  whom  1  was  acquainted;  and  anxious  lo 
vindicate  the  character  of  my  patient,  I  told  him  mv  su- 
spicion of  his  sister's  disease;  and  asked  him,  whether  I 
could  with  proprietv  mention  mv  suspicion  of  the  disease 
to  Mr.  ivi.  He  an-wcred  in  the  affirmative,  and  introduced 
me  to  Mr.  M,  I  related  to  that  gentleman  the  situation  of 
my  patient,  and  requested  lo  know  the  disease  his  wife  was 
labouring  under,  and  the  time  of  her  delivery.  He  said 
she  lay-in  on  the  22d  of  May  1810,  that  the  accoucheur 
was  treating  her  at  present  for  cancer  in  the  womb,  or  a 
liver  complaint.  I  submitted  my  opinion  that  it  was  the 
venereal  disease,  and  also  that  she  might  have  been  infected 

it 
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at  the  time  of  her  delivery,  the  accoucheur  conveying  the 
infection  hy  his  hand.  He  added,  lie  suspected  her  dis- 
ease to  be  venereal,  and  had  mentioned  that  suspicion  to 
his  wife  frequently.  I  was  introduced  to  the  lady  ;  and  after 
examining  her,  I  became  more  confident  in  niy  opinion  (as 
there  were  buboes  in  her  groinc).  I  advised  Mr.  M.  to  have 
a  conversation  with  ihe  accoucheur,  as  to  the  nature  of  the 
disease.  In  consequence  of  this,  he  (Mr.  M.)  called  a 
consultation  of  the  same  medical  gentlemen,  with  the  ac- 
coucheur, who  met  on  the  19th.  The  surgeon  before  the 
consultation  called  me  out  of  the  room,  and  communicated 
what  the  accoucheur  had  informed  him  of  that  moruino; ; 
namely,  that  he  had  contracted  the  venerea!  disease  in  his 
fino"er  in  the  course  of  his  practice,  and  had  conveyed  this 
disease  in  that  manner.  It  was  deemed  advisable,  and  even 
indispensable,  for  the  accoucheur  to  confess  that  he  was  the 
cause  of  this  severe  ailment  to  those  ladies;  which  he  com- 
plied with  by  letter,  not  only  to  these  ladies,  but  to  others 
who  had  been  diseased  in  like  manner.  Meaning  to  view 
the  subject  merely  as  an  instructive  medical  report,  suf- 
fice it  to  sav,  that  upon  a  full  and  legal  investigation,  it  was 
deposed  on  oath  by  a  medical  gentleman,  in  behalf  of  the 
accoucheiir,  that  he  had  contracted  the  disease  in  the  course 
of  his  practice,  about  two  years  previous  to  the  preceding 
unfortunalc  event;  that  he  had  undergone  a  complete  course 
of  mercury,  and  used  even  a  larger  quantity  than  is  usual, 
and  that  he  conceived  himself  incapable  of  communicating 
the  disease  ;  that  previous  to  that  gentleman's  attending 
my  patient,  a  window  sash  had  fallen  on  his  finger,  which 
produced  a  sore;  that  this  sore  became  a  venereal  one,  and 
infected  the  ladies  before  he  was  aware  of  its  real  nature. 
The  child  of  the  first  lady  was  weaned  on  the  15th;  after- 
wards spoon  fed,  and  continued  healthy.  The  other  child 
was  transferted  about  the  Kjth  to  a  sound  healthy  nurse. 
In  a  month  a  rash  appeared  on  the  head  of  the  child,  which 
in  a  little  time  spread  over  the  IkkK',  and  remained  ano- 
nialoas  for  a  month,  but  afterwards  became  distinctly  sy- 
phiHtic,  and  which  yielded  to  the  intluence  of  mercury. 
Since  the  occurrence  of  the  above,  I  was  called  to  attend  a 
lady,  who  after  exposure  to  cold  complained  of  acute  pain 
of  the  ricrht  side,  shootina:  to  the  scapula,  causing  difficult 
and  impeded  respiration  ;  cough  and  ihirst  urgent,  want  of 
appetite,  tongue  foul  and  blackish,  pulse  quick.  She  neve'r 
was  confined"  by  sickness,  or  stood  in  need  of  uiedieine. 
Married  four  months.  'I'hese  febrile  pulmonary  symptoms 
yielded  in  a  week.     After  three  weeks,  I  was  again  requested 

.to 


Geological  Observations  in  Yorkshire,  Dcruy shire,  &c.   93 

to  see  this  lady.  She  now  complained  t)f  sore  throat  with 
difficult  deglutition.  On  inspection,  there  appeared  slight 
inflammation  oF  the  tonsils  extending  to  the  palate,  which 
cotitinued  staiionary  about  a  fortnight,  without  any  other 
svniploni  oF  disease;  when,  during  the  use  of  the  warm 
bath  and  gentle  diaphoretics,  venereal  blotches  on  the  fore- 
head and  nodes  on  the  shin  bones  arose.  It  appeared  on 
investigation,  that  the  lady  liad  contracted  the  disease  from 
her  husband,  who  had  had  the  disorder  previous  to  his 
marriage,  and  who  had  been  a])parcnlly  though  not  radi- 
cally cured.  Relating  this  case  to  an  eminent  surgeon, 
he  mentioned  that  a  j)atient  of  his,  a  lady,  who  had  con- 
tracted the  venereal  disease  in  her  accouchement  from  the 
above  n»entioned  accoucheur,  had  no  other  symj)lom  but 
what  first  showed  itself  in  the  throat. 

No.  1,  ClarendoH  Sceet,  Dublin,  Feb.  1,  1812. 


XV.  Geological  Observations .,  in  Correction  of  and  Addition 
to  the  Paper  on  the  Great  Derbyshire  Denudation,  in  our 
last,  and  t/ie  Report  on  Derbyshire,  &'c.  ;  relating  prin' 
cipally  to  Coal-measures  near  to  the  Chalk  Strata  -,  the 
Course  of  the  3d  and  4th  Grit  Rocks  and  Crowstone 
through  Yorkshire,  and  the  Termination  of  its  Coal-field 
JSiorthu'cud:  the  Limits  of  the  Yelloiu  Lime  Rock,  and 
the  Existence  of  Red  Marl,  Gypsum  Beds,  Stro7ifian,Q0c. 
between  its  Rocks,  cSc.  ^c.     By  Mr.  John  f  auey  Sen, 

To  Mr.  Tilloch. 

Sir,  W  hkn  the  paper  v.hich  vou  have  done  ine  the  ho- 
nour to  copy  from  the  Ptulosophical  Transactions,  into 
your  last  Number,  p.  ■-26,  was  sent  to  Sir  Joseph  Banks, 
but  tuo  or  three  sheets  of  my  Derbyshire  Repori  had  been 
printed  :  since  which  period,  by  the  many  comparisons  of 
my  travelling  and  other  notes  and  mineral  maps,  during 
the  j)rinling  of  that  volume,  from  the  letters  and  com- 
munications of  mv  friends,  and  two  journeys  which  J  made 
into  Yorkshire  since  the  Repori  was  published,  S'Ome  new 
lights  have  been  thrown  on  the  north-caslern  part  of  the 
great  Derbyshire  Denudation,  the  pariiculars  (>f  wliich  I 
au)  anxious  l*)  submit  without  delay  to  your  gcoloi'ical 
readers,  in  the  hope,  that  some  of  them  v.'iil  -be  able  and 
disposed  freely  to  communicate  new  facts,  and  verifications 
or  corrections  of  those  which  1  have  already,  or  am  now 
about  to  uieniion,  in  order,  that   the  remaining  difficulties, 

With 
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with  regard  to  the  stratification  of  this  important  part  of 
England,  may  be  cleared  up. 

When  I  said  (p.  27  and  2S  of  your  last  Number)  that  an 
iminterrupted  series  of  basset-edges  of  strata,  dipping  to 
the  SE,  and  ranging  in  continuity  from  SW  to  NE  in 
certain  undulating  lines  conformable  to  the  surface,  "  from 
one  sea  to  the  other,"  had  been  traced  by  Mr,  Smith,  and 
shown  on  his  manuscript  maps,  I  spoke  from  an  imperfect 
recollection  of  some  parts  of  his  maps,  and  had  forgot 
some  difficulties  which  he  once  mentioned  having  expe- 
rienced, in  tracing  the  strata  across  the  flat  country  around 
York  :  at  which  lime  ah-o,  he  was  in  the  habits  of  men- 
tioning the  oalite  or  ova-formed  limestone  of  the  Bath  series 
and  of  Portland  island  in  Dorsetshire,  as  belonging  to  the 
same  stratum;  and  as  the  late  Rev.  Mr.  Michel  also  con- 
sidered them,  as  I  have  mentioned,  p.  103,  of  your  36th 
volume,  and  vol.  i.  p.  113,  of  my  Derbyshire  Report,  but 
which  now  appears  to  be  incorrect;  and  that  the  oalite  of 
St.  Alban's-Head  and  Portland-Is:e  on  tlie.  south  coast,  is 
the  same  with  that  of  Calne  in  Wilts,  Ayleslnuy  in  Bucks; 
and  New-Malton,  Helmsley,  Kirby-Moorside,  Pickering, 
and  Filey  head  SE  of  Scarborough,  in  Yorkshire,  and  13 
situate  within  100  yards  (perhaps,  and  composed  piinci- 
pallv  of  chalk- marl)  of  the  bottom  of  the  chalk,  greatly 
above  the  Bath- freestone  * :  and  it  seems,  that  besides  the 
disappearance  of  the  upper  of  these  important  Oalites  (the 
Aylesbury  Limestone)  under  Alluvial  Clay,  from  Stewkley 
in  Bucks,  through  all  Bedfordshire,  (see  that  article  in  the 
EdinbuPiih  EncyclopEedia,)  and  Cambricigeshire  also,  per- 
haps, till  its  first  exit  from  the  Island  near  Hunstanton- 
diff  in  Norfolk,  it  makes  no  appearance,  or  where  the  lower 
Chalk  a<iain  enters  the  Island  nearWainfleetin  Lincolnshire, 
or  for  some  distance  after  the  bottom  edge  of  the  Chalk 
emerges  irom  the  Fens  near  Walton,  as  \\c  proceed  north- 
westward ;  yet,  in  the  hills  near  Dalby,  Langton,  &c.  I  saw 
thickness  enough  of  strata  basseting,  to  account  for  this 
Linitstone  Rock,  that  I  had  not  time  to  search  for  minutely, 
or  to  inquire  what  had  been  proved  underground,  in  sink- 
ing wells  or  otherwise,  when  I  was  in  that  county  in  1507, 

*  Do  more  xh^n  these  tun  parts  of  the  Britisli  series  of  strata  produce  ova- 
furmeU  imifslovesf  a  q'.iesti<in  I  ask  of  your  correspondents,  from  having  seen 
i  very  flat  Echinus  lilled  with  oalite  (hke  those  of  the  Erith  strata)  said  to 
lit  brought  from  l.Ii.ton  Swinden  in  'i'hreiihiield,  ten  miles  N.  of  Skipton  in 
Yorkshire?  The  large  butryoidal  Pisoli'.lius  at  Boiling-hill  one  mile  S.  of 
the  mouth  of  tlie  Wear  in  Durham,  and  in  other  suuation-,  do  not  appear  to 
compose  regular  strata,  I  bcHevc,  as  the  small  pisolites  do. 

Mr.  Micliel'!.  "  very  fine  white  saHd,"  vol.  xxxvi.  p.  104,  seems  to  be  that 
dug.-it  the  foot  of  the  red  marl  range,  on  Markham-Moor,  by  the  jreat 
Jt<oi;h  Ruad. 
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nor  can  I  hear  anv  thing  more  of  the  appearance  of  this 
OaHte,  near  to  Market-Raisin  E,  Caiston  W,  Brigg  E, 
crossing  the  Humber  NW  of  Barton,  near  Market- 
Wei^hron  W,  ancl  near  Pocklington,  where  I  suppose  to 
be  its  range,  and  on  which  points  I  solicit  the  assistance  ok 
vour  readers  and  correspondents. 

The  first  or  outer-raised  tract  shown  in  the  map  and 
raentioned  p.  30,  of  your  last  Number,  I  now  suppose  to 
have  a  north-eastern  corner  extended  to  near  Leavening, 
between  Acklam  and  Burythorpe,  near  to  the  edge  of  the 
Chalk  !  ;  the  eastern  boundary  fault,  after  passing  W  of 
Bawtry  and  Thorne,  as  tliere  mentioned,  probably  proceed- 
ing near  Snaith,  W  of  Howden,  E  of  Aughlon,  W  of 
Pocklington,  W  of  Garraby-street  Inn  on  die  York  and 
Brid'inaton  Road  (being  here  very  near  to  the  Chalk),  near 
Acklam  ;  and  after  turning  nearly  at  right  angles  near 
Leavening,  the  same  probably  proceeds  near  Crambe  S, 
Sheritf-Hutton  S,  Stillington  S.  Easingwold,  Thirsk  SW, 
to  near  the  Swale  River  about  Ainderby- Steeple,  where  I 
suppose  it  to  turn  again  at  rather  more  than  a  right  angle, 
pass  NW  of  Northallerton,  N  W  of  StokesJey,  neav 
Ormsby,  Wilton,  and  Kirkleathani,  and  enter  the  Germati 
Ocean  near  or  on  the  SE  of  Redcar,  near  the  mouth  of  the 
Tees:  instead  of  this  fault  turning  westward  up  the  course 
of  the  Wharf  River,  as  I  conjectured  a  year  ago  (p.  80), 
before  having  seen  the  Country,  as  will  be  further  noticed 
presently. 

By  this  prodigious  easlern  faiil t ,  it  has  T  expect  happened, 
that  the  magnesian  or  Yellow  Lime  Rock  (with  perhaps 
Coal-measures  above  it  in  some  places,  Report  i.  13i2)  oc- 
cupies the  surface  under  the  Gravel,  Pent,  Sec.  on  its  west- 
side  (p.  31)  from  near  Nottingham  to  somewhere  near 
Pocklmgton*  ;  but  on  its  eastern  or  outer  side,  arc  Red  Marl 

strata, 

*  And  westTvard  thence  to  near  Wetherby,  and  even  to  Borouglibridge, 
probably,  since  in  all  the  larg^e  part  of  this  ouier-raissd  tract,  to  the  wes: 
of  the  line  where  Gravtl  is  seen  covering  the  Yetinw  Lime,v\z.  from  th*  E  «f 
Radford,  near  Nottin-jham,  by  Bobber's  Mill,  Cinder  hill  S,  Basford  NV/, 
Bulweli  E,  Hucknai-Torkard  £,  Papplewick  W,  Anresley  Park  SE,  S,  and 
SW,  the  Town  W,  Annesley-Woodhouse  \\\  Kirkby  1  mile  E,  vSuttoa 
J|  mile  E,  Mansfield  Town  E,  Mansfield- Woodhouse'E,  Market- Warsoj* 
W,  Nether  Langvvith  E,  Cresswell  E,  (in  Derbyshire),  Eelph  E,  Shireoaks 
E,  fin  Notts.)  Gateford  W,  Carlton,  Oldcoats  W,  Harworth  W,  Tickhill  E, 
(in  Yorkshire),  Wadworth  E,  Loversall  W,  Doncaster  W,  Arksey  E,  Ows- 
ton,  Sutton,  Hawkhonse,  Norton,  Wa!de=i-Scubhs,  Womersiey,  Gridling- 
Stabs  E,  Knotiingley  E,  Birkia,  Hillam,  IMonk-Fryston,  South-Milford  E. 
Sherburn  T,  Barkston  E,  Towtoa  E,  Tadcaster;  and  thence  perhaps,  W  of 
Healaugh,  E  of  Bilton,  E  of  Kirk-Hamruerton  an^i  Green-Hammertou,  S  of 
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strata,  containing  accidental  beds  of  Gypsum,  at  Nevvarh 
and  Hawton  near  it ;  at  l\ixford,  and  Laxton,  Askham  and 
East-Markliam  near  it ;  at  South  and  North  Wiicatley  ;  near 
Thorne,  Ciowle,  &c.  ;  beds  of  blue  Marl-stone  also  occuf 
in  it,  at  Hookerton,,  Kirklington,  Maplebeck?  Sutton  on 
Trent,  &c.  PVhite  Sand  in  West  Mark  ham,  as  already  men- 
tioned, &c.;  and  thcst  Rtd  Marl  strata,  abut  against  the  fault 
on  its  E  side,  to  somewhere  NVV  of  Howden*;  when 
the  Blue  Lias  strata  of  Long-'Benningion,  Coddington,  and 
thence  E  of  the  Trent  to  Burton  on  Siratherf  succeed,  and 
which  strata  soon  after  are  k^st  under  Peat  and  Gravel,  and 
I  suppose,  abut  on  the  fault,  NNW  of  Howden  :  after 
these,  other  strata  higher  in  the  series,  range  and  abut  in 
like  manner,  under  Gravel  probably,  and  then  the  Bqfk 
Freestone  ranees,  along  which  the  Koman  Road  proceeds 
i'roni  Siamlord  E  of  Grantham,  Ancaster,  Lincoln,   Spittal, 

the  Yore  River  and  of  Eoroughhridge,  and  E  of  Ripon,  which  is  as  far  N  as 
my  inforinatioii  of  ihe  eastern  edge  of  the  Yellow  Lime  (covered  by  Cravel) 
ex!e:ids  ;  crossing  over  therefore  E  to  Sessay,  and  following  the  great  fault 
above  described,  near  Easingwokl,  S  of  Stillington,  S  of  Sheriff  Huttun, 
S  of  Crambe;  ti.;rning  then  S  along  the  vale  of  the  Derwent  to  Butter- 
Cranibe,  and  then  SE  to  join  the  fault  again  somewhere  W  of  Pockiington, 
and  thence  following  the  fault  already  described  to  Nottingham,  all  the 
large  intervening  space,  including  almost  all  the  vale  of  York  and  Sher- 
wood Forest,  has  as  I  am  told,  an  entire  surface  of  Gravel,  Peat  or  other  ex- 
traneous matters  (accoi'dhig  to  my  dcfiriition  of  each,  Derbyshire  Report  i. 
p.  131j,  that  prevent  the  regular  or  undisturbed  stratilication  from  being 
seen  ;  a  circumstance  which  I  particularly  request  assistance  upon  from  your 
readers,  who  know  or  may  hajipen  to  travel  anywhere  within  this  tract, 
and  particularly  th;it  they  would  state,  what  the  two  remarkable  Hills  W 
of  Selby,. called  Hambletou  Hough  and  Brayton  Barfe  are  composed  ofi" 
since  they  can  hardly  be  formed  of  alluvia? 

*  In  the  north-e.ist  angle  of  t'le  great  fault,  a  piece  .of  these  same  rhea- 
siires  seems  to  leniain  on  the  surface,  rmd  produces  a  hall-plaster  or  Gypsum 
Oaarry  near  to  the  Dcrwenr,  SW  of  V/estow;  and  which.  Crijjmun  and  lied 
AiaiL  are  probably  in  their  proper  relative  situation  to  the  Lias  f  strata,  that 
might  be  found  in  I-cjiprngton  and  Bugthorpc  (also  within  the  angle  of  the 
fault),  as  I  judge,  from  the  Pentacrinus  or  five-rayed  Encrin'us  there  found), 
(as  mentioned  Philosophical  Transactions,  No.  1 1  -2)  especially  if  it  be  true,  that 
this  curious  animal  remain,  isfound  in  the  British  series,  only  in  Lias  slrata? } 
on  which  question  I  particulaily  wiSh  the  assistance  of  >our  readers;  for  if 
ihcy  have  also  a  place  much  higher  in  the  series,  it  may  otherwise  explain 
tbis  pwrt,  and  tiie  appearance  alao  of  these  fossils  in  the  banks  of  the  Sv/ale  at 
Topclilfc  (and  perhaps  at  Allcrton-Maullcvcrer  ?)  v.'hich  b.as  induced  Mr. 
Smith  to  conclude,  that  the  Lias  strata  are  there  to  be  foui.d  ?  and  as  uj.iper- 
ineasures  to  the  Red  Marl  and  Gypsum,  said  to  be  found  near  Thirsk  'i  -.  and 
as  all  the  supp.>sitions  that  can  be  mnde  on  so  new  a  subject  of  investigation, 
ought  to  have  a  candid  examination,  ftic  there  any  local  beds  of  Red  Mar) 
and  Gypsum,  much  higher  in  the  British  series  ihan  the  Bath  Freestone.' 
that  might  account  for  the  Gypsum  near  Westow,  and  perhaps  at  Biiton, 
Green  Hanimerton  and  8  miles  £  of  Knarcs!)yrough,  in  the  banks  ol  the  Nidd 
roar  those  places;  W  of  Thirsk,  arid  in  Lazenby  near  the  moulh  of  the 'Pees, 
&c.  instead  of  the  explanation  that  I  intend  to  ofKcr  herein,  regarding  all 
but  the  first  and  laut  of  tJie  above  mentioned  occirrrcnces  of  Gypsum  i 

VVintiingham, 
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VVlntrlngliam,  and  there  it  disappears  under  the  waters  of 
the  Humher,  and  afterwards  under  the  Peat  and  Gravel 
(as  1  understand)  but  proceeds  beneath  these  until  they 
abut  against  the  great  eastern  fault,  somewhere  SW  of  Pock- 
lington,  and  are  no  where  afterwards  seen  northward  in 
Great  Britain,  1  believe*?  Tiie  Sand,  Limestone  and  gray 
Slate  of  Cvlly  Weston,  the  Barnack  Rag-stone  and  Clay, 
the  Bedford  Lhjiesione  and  Clay,  and  the  great  C/?/?^c^  Clay, 
(Derby  Re])ort  i.  113),  the  Woburn  Sands  and  Clays,  &c. 
above  it,  and  the  Aylesbury  or  upper  OaUie  Limestone,  all 
in  like  manner  raiia;e  successivelv  to  the  Eastward,  and  are 
1  believe,  cut  off  obliquely  and  abut  on  this  fault  (perhaps 
under  Gravel  and  Peat)  W  and  N\V  of  Pocklington  :  the 
Chalk-marl  being  perhaps  the  only  stratum  beneath  the 
Chalk,  that  preserves  its  connection  past  the  corner  of  the 
outer  or  easternmost  raised  tract  of  strata  (p.  29  of  youf 
last  number),  and  after  basseiing  at  Birdsal  (under  Tottern- 
hoe  Stone),  occupies  the  space  between  the  Chalk,  east  and 
south  of  it,  near  Settringtou,  Thorpe-Basset,  Winlringham, 
West  Heselton,  Snerburn,  Potter's  Bronipton,  Ganton, 
Folkton,  Hunmanbvj  and  the  S  end  of  Filey  Bay :  and 
the  Oalite  which  it  overlies  on  the  v/est  and  north  Sec. 
sides,  near  Langton,  North-Grimstone,  Settrington,  Nor- 
ton, Gld  Malion,  Amotherbv,  Barton,  Stonegrave-Ness, 
Nunnington,  Haram,  Nawion,  Webburn,  Sinnington, 
Wreiton,  Aislabv,  Pickering,  Thornton,  Wilton,  Ebbcrs- 
ton,  Snainton,  Bromptein  S,  West-Ayton  S,  Scamer, 
Cayton,  Lebberton,  and  Filey  S. 

Two  circumstances  seem  to  conspire,  to  prevent  the 
tracing  of  the  Malton  or  upper  Oalite  Limestone  far  south 
of  that  town,  viz.  the  \o\\  and  flat  alluvial  surface  of  the 
country  and  the  corner  of  the  large  lilted  and  denudated 
tract  that  I  have  mentioned  above,  and  I  am  not  acquainted 
with  any  place  where  this  Rock  is  conspicuously  displayed  S 
of  this,  in  Yorkshire,  or  in  Lincolnsh- re,  as  mentioned  above: 
north  of  the  corner  of  this  lifted  tract,  this  Rock  forms 
quite  a  feature  of  the  country,  forming  the  surface  in  a  large 
tract  of  very  high  and  at  present  barren  and  heathy  moors, 
principally,  that  stretch  out  to  within  seven  miles  of  North- 
allerton ;  which  extraordinary  stretch  of  strata  near  the  top 
of  the  British  series,  so  far  to  the  \stsi,  seems  occasioned 
by  a  trough,  or  natural  depression  of  the  strata  rather,  per- 
haps, than  to  tilts  by  faults,  which  may  be  traced  from  the 

*  Does  Scotland  produce  any  strata  of  ova-formed  Limestone? 
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vale  of  the  Hull  Kiver  near  Great  Driffield,  NVV,  near  to 
West-Lulton,  Wiiitringhani,  Kirby-Misperion,  Helmsley, 
Oid-Bvland,  and  Over-Sitlion,  to  the  great  faLdl  perhaps, 
sojTievvhere  N  oF  Northallerton ;  and  which  oecasious  the 
London  Clay  series  to  advance  beyond  Kendall,  the  Chalk 
beyond  Wintrins-hani  on  eaeh  side,  the  CJicdk-marl  almost 
to  Helmslev,  the  yiylcsbury  Limestone  to  Keebeck,  and  the 
under  strata  of  Coal-measures  and  Alum-shale  near  to 
Osmolherlcy  at  least;  the  dip  being  obliquely  towards  this 
Jine,  itself  declining  eastward,  but  unequally  in  different 
parts  ;  a  low  part  of  this  trough,  seeming  to  occasion  the 
running  of  the  Derwent  W  from  near  Filey  to  meet  other 
streams  coming  eastward,  on  the  N  of  Malton. 

The  upper  edge  of  this  Limestone  stratum  has  been  men- 
tioned, in  speaking  of  the  Chalk  JNJarl ;  its  lower  edge  and 
line  of  its  extent  on  the  surface  may  be  traced,  near  Wes- 
tow  Crambe,  Bulmer,  Terrington,  Dalby,  Bransby  N, 
Owston,  Coxwold  E,  (with  detached  hummocks  at  the 
Towns  of  Crake  and  Coxwold) ;  then  turning  NE  and  E, 
owing  to  the  deep  and  large  excavation  of  the  Rye  River 
and  some  of  its  south  branches  (which  has  exposed  the 
Coal-measures  on  Grimstone-moor  E  of  Yearesley)  N  of 
Newboro'  Park,  NE  of  Yearesley,  SE  of  Shackleton, 
by  Hovingham,  crossing  the  Rye  NE  of  this,  by  Stone- 
grave,  S  of  Oswaldkirk  (having  inclosed  a  Limestone  cap 
or  hummock  at  Colton,  and  NW  of  it),  Ampleforth,  . 
Oldstead,  Kilburn  S,  Sutton  under  WhitsuncliffE,  Thirlby, 
Boltby,  Kirby-Knowie  NP^,  (the  town  standing  on  a  de- 
tached hummock),  Cowsby,  (Keebeck  standing  on  a  de- 
tached hummock),  Arden-Hall  N,  Hawnby  SVV,  S,  and  SE, 
Carleton  1^  mile  N,  Skiplam  N,  Gillamoor  N,  Button  in 
the  hole  S,  Lestingham  S,  Cropton  SW,  S,  and  SE,  New- 
ton N,  Saltersgate  or  Half-way  house  S  and  SE,  Liila-cross 
S,  Braxey  V/,"Everly  SVV  and  S,  (with  a  detached  hum- 
mock E)',  Falsgravc'S,  Oliver's  Mount  ?,  Wheatcroft  W, 
Orfo-odby,  and  (jristhorpc  N,  where  it  shows  its  under  strata 
on'^he  shore  of  the  German  Ocean  :  such  are  the  results 
of  my  observations  and  inquiries,  re-,pecting  the  Locality 
of  this  interesting  Oalite  Rock,  on  which  I  shall  be  thank- 
ful to  receive  any  corrections  or  additional  particulars,  from 
the  kindness  of  your  Readers,  particularly  such  as  can  enu- 
mcnite  the  extraneous  fossils  found  in  particular  spots. 

From   near  Grif^thoipe  and  Filey   above  mentioned,  the 
measures  that,  succeed  these,  i)elow  in  the  series,  (with  se- 
veral loc?,l  peculiarities  of  dip,   that  I  mu.H  reserve  for  an- 
other 
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other  opportunity)  occupy  the  coast   in  succession  to  near 
Marsk,  and  where  the  grccit  eastern  fault  that  has  been  men- 
tioned above,  seems  at  Once  to  cut  olf  ami  conceal  from  tlie 
sight,  all  the  strata  (that  have  been  mentioned  p.  96  and  97 
above),  between  these  and  the  Red  ISJarl  with  Gypsum  beds, 
ofwhicb  there  are  said  to  be  large  quantities  near  to  the 
Tees,  N  of  Lazenby  in   Kirkleatham:   whether  these  Red 
Marl  strata   occupy  all  the   north-west  side  of  the    great 
fault  that   I  have   supposed   and   mentioned,   turn  its    W 
corner  and  proceed  on  the  \V  side  of  Thirsk,  where  I  have 
been  told  that  Gypsum  is  dug,  as  before  hinted,  T  am  un- 
able to  say,  any  more  than  whether,  the  magncsian  Lime- 
stone, that  is  described  in  Mr.  John  Bailey's  excellent  Report 
on   Durham    County,     as   overlying  the    great   Newcastle 
Coal-series  from   near  Sunderland  to  near  Piersbridge  on 
the  Tees^  is  an  immediate  under-measure  to  the  Red  Marl, 
that  I  have  been  speaking  of?  and  whether  it  be  the  same 
with  the  Nottingham,  Derby  and  Yorkshire   magnesian  or 
Yellow-lime  Rock  ?  and  whether  these  actually  connect,  by 
way  of  Knarcsborough,  Ripon,  Bedale,  E  of  Richmond,  &c. 
as  I  have  been  told  by  some  is  the  case  ?  are  questions  oa 
which  I  am  exceedingly  desirous  of  accurate  information  j 
and  would  take  the  present  opportunity  of  mentioning,  that 
the  lower  or  calcareous  part  of  the  Newcastle  series,  as  de- 
scribed by  Mr.  Bailey,  and  by  Mr.  Westgarth  Forster  (see 
his  "  Section  of  the  Strata")  seem,  in  the  blending  of  Grit- 
stone,  Shale,  Coal-scams,  &c.  with   the  Limestones   pro- 
ducing  Mineral   Veins,  to    differ  so  essentially   from   the 
lower,  or  indeed  any  part,  of  the  Derbyshire  series,  as  to  be 
with  the  utmost  dithculty  referred  10  the  same  j)art  of  the 
general -series,   as  hinted  in  the   note,  p.  SO,  of  your  last 
immber. 

Whether,  in  case  of  the  identity  of  the  magnesian  Lime 
Rocks  and  their  under  Coal-measures  in  Derby  and  Dur- 
ham being  established,  the  great  I'ault  that  enters  the  island 
near  [hartley  in  Northumberland  (see  the  Map  affixed  to  the 
"  Picture  of  Newcastle,")  by  turning  more  southward,  after 
re-entering  that  County  N.  of  Ebchtster,  may  range  across 
Durham  and  the  North  Riding  of  Yorkshire,  to  connect 
perhaps  with  the  great  zigzag  fault  of  my  Derbyshire  Re- 
port and  p.  32  of  your  last  nuinber,  (on  which  I  have  more 
to  say  herein),  and  thereby  entirely  cut  off  and  disconnect 
the  upper  and  low^er  parts  of  what  Mr.  Forster  has  joined 
togetlier  as  one  series,  perhaps  about  the  544th  fathom  o. 
his  Section,  being  ihje  place  where  Mr.  \V,  Miller's  engraved 
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Section  begins  (and  proceeds  downwards  further  even  than 
Mr.  Forster's),   and  by  this  niean=!,  make  ihe  Coal  and  the 
Lend  districts  of  Northumberland,   Durham,    and    York- 
shire to  have  no  immediate  or  known  relation  lo  each  othtr 
in  the  series,    I  am  unable  to  say  at  present :  but  certainly 
this  is  one  of  several   suppositions  that   ounht  to  l)e  fully 
tried,   by  an  actual  survey,  before  achiiitting  the  identity  of 
such  very  ditTerent   series  of  strata  as  compose    the  Lead 
districts  of  Derbyshire,  and  the  Counties  above  mentioned. 
But  I  rpiurn  lo  the  measures  in  Yorks'iire,  E  of  the  great 
eastern  Fault,  that  basset  from  under  the  Oalite  Limestone, 
and  occupv  a. space    more  or  less  wide  on  the  SW   ar.d  J^I 
sides   o\    that  limestone  tract,   from   near  Westow  pn.ih.e 
SSW  of  Malton,  by   Spitlal-bridge,  Shcr;tT-Hiitton,  Cox- 
wold,  Thirsk,  Northalleruni,  Siokcslev,  Gisborougli,  Marsk, 
Danby,  Lyth,  Whitby,  Goadland,  Cloughlon.  Scarbonaigh, 
&c.  &c.  and  have  to  mention  that  1  h'nti  these,  after  a  care- 
ful examination  of  the  Country  abi  ur  Lyth  (on  which  I  in- 
tend to  sav  more   at  a  future  opporiuntiy)  to  be  Coal-mea- 
sures, and  consider  them  not  less  ren)arkable  as  occurring" 
in  a  much  higher  part  of  the  British  series,  than  had   hi- 
therto been  supposed  to    contain    any    vegetal  impressions 
or  other  true  indications  of  Coal*,  than  as  containing  nu- 

*  Candour  and  truth  requiie,  that  I  should  here  recall  seme  too  confident 
and  hasty  expressions,  on  what  I  had  been  led  to  think  a  true  position,  viz. 
that  no  distinct  sm.?.\\  re f:etn I  impressions  like  those  of  the  Coal-measures, 
vrere  to  be  found  in  the  British  Series  above  the  Lias  and  Red  Marl,  as  I  have 
said  in  the  articie,Cou/,  and  some  others  in  Dr.  Rees's  Cyclopardia,  and  in  Dr. 
Dickson's  Agricultural  Magazine,  vol.  i.  p.  lUj,  and  vol.  ii.  p.  liO,  the  latter 
in  answer  to  a  defender  of  the  disa.<'trous  scheme  of  sinking  for  Coal's  at 
Bexhill  in  Sussex;  and  it  is  somewhat  singular,  that  the  call  or  challenge 
which  I  therein  gave  fp.Sl)  to  produce  a  single  specimen  of  such  im- 
pressions found  at  Bexhill,  or  in  any  upper  part  of  the  series  of  strata,  has 
I'.or  had  tlie  ctTfct  of  obtaining  eliiier  public  or  private  information  of  such 

.  an  insranre,  until  I  »a\v  the  .strata  in  the  north  of  Yorkshire,  above  alluded 
to  in  Ji.iy  last.  1  nov/  however  think  it  highly  probable,  that  tlie  strata 
around  Battel,  and  ca.stward  of  it  in  Sussex,  belong  to  these  Coal  measures 
(though  I  saw  no  vegetal  impressions  there)  and  that  the  appearances  of 
thin  .scam  of  Coal  seen  N  of  Court-lodge  in  Mountficld,  E  of  Mountneld, 
at  Darvcl-furriace  near  Rohcrtsbridge,  tJilver-hill  near  S.ileliurst,  &.c.  which 

•  I  hca:d  of  in  1306,  but  referred  to  imperfect  accounts  of  tf'nrul- Coal  or  bitu- 
minated  Wood  in  [iic  Pipe  Clay  stratum  (below  the  Chalk,  and  not  above  it, 
as  !  now  understand  the  Clay  of  Purbeck  to  be;  :  but  without  much  altering 
iViy  opinion  ct  the  improliahility  of  iliscovering  even  one  v<ij'iil  seam  of  Coal 
at  UexhiI!,or  in  any  other  part  of  Sussex.  I  further  think,  that  the  appear- 
tiuces  of  Coats  that  have  been  mentioned  at  Brill  N  of  Thame,  Soutjicotf; 
);cr.r  J^ei'liion  Buzzird,  in  Stone-lane,  between  Lcighton  and  Woburn  in 
Be(lfc>rdsliire,ncarBoliiigbrok;e  in  Lincolnshire,  and  in  niimefous  other  place';, 
in  the  range  of  the  Cluiuli  Cl'nj,  are  to  be  rel'erred  to  these  Coal-measures, 
instead  of- bituminated  W<)c;d  or  (Jay,  as  Mr.  Smith  and   myself  used  to 

'  think;  a  conjecture  of  which  coincidence  ot  tlK- CUiach-Clay  and  the  Alum 
Shale,  I  offered  at  p.  25y,  of  your  33th  vt  lu.iie. 
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nierous  species  and  vast  luinihers  of  animal  remains  mixed 
with  its  vegetal  retnains,  and  as  containing  but  one  seoTn, 
of  Coals,  and  thnt  a  thin  one,  rarely  ainounling  to  9  inches 
thick,  and  never  exceeding  18  inches,  as  I  beheve,  aher  a 
pretty  extensive  inquiry:  tliougli  there  is  often  a  paiiial 
layer  of  wood-coal   a  good  deal  below  it. 

The  account  of  Mr,  Edward  Mariin's  South-Wales  Mi- 
neral-basin haSs  I  observe,  been  bv  a  mistake  in  the  note  m 
the  Philosophical  Transactions,  and  p.  'iS  uf  vour  last  num- 
ber, referred  to  the  volume  for  1S08  instead  of  ISOG. 

From  all  that  I  had  read  or  heard,  respecting;  the  norlherii 
termination  of  the  valuable  Coal-field  of  the  West  Ridiua: 
of  Y(;rkshire,  some  distance  N  of  i5radford,  Leeds,  &C.  and 
hearing  how  much  wider  this  field  was  W  and  NE  (Irom 
Halifax  to  Fryst(Mi-Hall  near  Ferrybridge)  at  no  great  di- 
slancje  beiore  its  termination,  than  it  is  anvv.'jiere  S  of  this 
in  Derbyshire  :  I  rather  too  hastily  (as  it  now  appears)  con- 
cluded, that  the  zigzag  fault  (Derby  [\epori  i.  p.  ]6S,  and 
p.  32  of  your  last  number)  was  diminishing  northward  in 
Yorkshire,  or  the  rise  becoming  kss  on  its  W  side,  and 
that  it  would  soon  terminate,  so  as  to  adnjit  a  cornplete  and 
more  extensive  series  of  Coal- measures  bassetino-,  in  reciular 
succession,  about  the  parallels  of  Leeds  and  Wakefield  than 
I  had  seen,  as  hinted  p.  176  of  my  Report:  and  that  in 
consequence  there  must  have  been  a  Jault,  unconnected 
with  this  zigzag  fault,  that  ranged  E  and  W  about  the 
course  of  the  Wharf  River,  Sec  (p.  30  of  your  last  num- 
ber), against  which  the  several  Grit-stone  Rocks  and  Coal- 
shalcs  abutted,  ncaiiy  at  right  angles:  on  examinins;  the 
country  about  Wakefield  and  Leeds  and  NEof  itiast  Aujiust, 
I  find  however  these  facts  to  be  very  materially  different, 
and  that  the  zigzag  fault  ccnitinues  northward  of  Dmnina;- 
lon  (where  it  is  shown  m  the  Map  in  your  last  number)  to 
increase  and  act  a  still  more  important  part  in  the  structure 
of  tlie  country,  than  it  has  done  south  of  this;  its  route 
probably  beinv;,  near  to  Hooton-Roberts,  Clavton,  Feather- 
blone,  CastlcJ-ord,  Chuich-Gariorth.  Barwick  in  Elmet, 
Thorner,  Bardsea  W,  East-Keswick  W,  Sickhnohall,  Sec; 
and  perhaps,  if  the  Yellow  Lime  contmues  much  further 
n(»rihward?  it  iTiav  continue  to  follow  its  western  edge  uiv- 
til  almost  arrived  at  ihe  Tecs,  and  then  diverge  trom  it  west- 
ward to  let  out  the  Newcastle  Coal-field,  as  has  been  already 
hinted,  page  09. 

Those  three  remarkable  and  characteristic  strata,  taken 
,^    in  connection,  the  coarse  3d  Grit  Rock  of  Freestone,  tlie 
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thick  3dCoa]-sliale  upon  it,  containing  Crowstone,  Canister 
or  Galliard,  and  the  4th  Ruck  on  this,  of  excellent  gray 
Slate  and  pavino-stonc,  were  left  off  in  mv  Survev  for  the 
Derbyshire  Kcport,at  Peaislone  (Yorks.),  and  a  little  NW  of 
it,  ranging  then  .-liniost  NVV,  and  proceeding,  as  I  rightly 
conjccturtiJ,  lor  Hnddersfield  and  tlaland  on  the  Calder 
(Report  i.  3(34},  and  From  the  recollection  that  I  had  ot  the 
range  of  the  strata  at  Halifax,  since  I  was  at  school  there 
with  the  late  Mr.  Robert  Pullman  in  17S3, 1  was  not  a  little 
surprised,  on  visiting  \Vi)odhouse  and  Headingly  NW  of 
Leeds,  in  company  with  my  very  valuable  Friend  (acquired 
entirely  through  a  correspondence  on  these  subjects  in  vour 
Magazine)  Mr.  Sni.thson,  in  August  last,  to  observe  there 
these  three  strala  with  all  their  usual  characteristics  and 
some  others,  ranging  about  KSK.  and  dipping  southward, 
jnaking  direct  for  the  edge  of  tiie  Yellow  Lime,  and  against 
which  and  the  z;<jzag  lault,  I  satisfied  myself  by  uunierous 
inquiries,  that  they  actually  abut  near  Lhorner,  the  4th  Rock 
beinji:  there  elevated,  on  the  SW  of  theTown,  to  the  level  of 
the  Yellow  Lime  on  its  E  side  I ;  and  that  ail  the  numerous 
upper  strata  to  these,  had  made  a  like  but  less  extensive  turn 
eastward,  atid  had  disapj)eared  or  basseted  northward,  instead 
of  abutting  in  that  direction  against  a  fault,  as  supposed. 

The  ranee  of  the  4th  Rock,  as  an  index  to  all  the  rest, 
iTiay  bcj  froni  Penistone  by  May-Lhorn,  Brake-hole,  AU 
inonibury,  HuddiTslield  E,  Linlcy,  Ealand,  Southowram, 
Bank-lop,  Thornton,  Allerton,  Heaton,  Ecclcshill  in  Idle, 
Staniiinglev,  iiramley  vdlage  (the  famous  quarries  at  the 
Fall  l)y  ihe  Leeds  and  Liverpool  Canal,  being  in  the  3d 
Rock),  ITjadinglv  8,  Woudhouse  N,  Chapel-AHerton, 
R.)undav  S  of  hiiadsvell,  and  Thorner.  The  3d  Rock,  I 
beheve,  abuts  on  the  Yeiiow  Lime  and  zigzag  Fault  between 
Thorner  and  ijardscj,  at  a  still  higher  level  1  and  it  seerrw^ 
probable,  thai  this  southern  dip  continues,  until  the  2d  and 
1st  Gril  Rocks  and  Isi  Coal-shale  and  the  Lime?tonc-shaIe 
are  broutiht  round  to  abut  on  the  zigzag  fault,  near  to  ihQ 
ttU'c  of  the  Vcliow  Lime:  but  still  it  seems,  tl.at  a  branch 
troif'  ihe  ijiiiza'j;  fiuilt  must  range  westward,  not  far  beyond 
the  VVharriliver  perhaps,  and  near  Otley,  Keighley,  Sec, 
(as  mentioned  \).  30  of  your  la.n  number),  as  otherwise,  if 
rbe  dip  continued,  the  Mineral  Limestones  and  alternaLing 
Toadstones  of  the  Derbyshire  series  must  basset,  N  of  Otley 
or  W  of  Ripley,  of  which  1  never  heard  the  probaljility  ;  but 
the  Limesttmes  and  .other  strata  there  seem,  as  far  as  I  have 
^)tard,  to  aiii. Acr  nearly  to  the  lower  part  of  Mr.  Wesigarth 
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Forster's  series,  as  already  hinted  p  100:  unless  indeed,  they 
can  be  referred  to  anomalous  beds  in  the  Limestone  Shale? 
like  other  remarkable  ones  that  are  mentioned  in  the  Der- 
by Report  i.  p.  228,  Sec. 

'  In  the  preface  to  niv  Derbyshire  Report  p.  xiv.  T  have 
mentioned  the  Rtd  Mail  strata  containing  Gypsum  beds,- 
that  had  been  said  to  cover  or  lie  on  the  top  of  the  Yel- 
low Lime  Rock  at  Fairburn  N  of  Pontefract  in  Yoi[:shire, 
and  the  inij^ortancc  of  ascertaining  (as  I  have  no  where  yet 
been  able  lo  do)  IViiat  is  the  rcgtdar  or  proper  covering 
stratum  to  this  Lime  Rock?  made  it  among  the  most  in- 
teresting objects  of  my  visit  to  Mr.  Smithson,  to  go  with 
liim  and  view  these  Gvpsnni  (piarries  •.  but  before  I  tnen- 
tion  my  observations  at  Faiil)urn,  it  will  be  proper  here  to 
give  a  more  exact  account  of  the  Western  edge  of  the  lower 
part  of  the  Yellow  Lime  Rock  (where  it  is  seen  covering 
the  Coal-nicasureo)  to  the  north  of  the  Anstons  in  York- 
shire, thap  is  to  he  found  at  pnge  156  of  my  Report,  and 
which,  froni  what  i  have  seen  anil  been  informed,  is  as  fol- 
lows, viz.  Norlh-Anslou,  Dinnington  SW,  Laughton-en- 
le-Morthen  W,  Slade-Hooion,  High-Tlooton,  ivlaltby  S, 
E,  and  N,  Clifton  W,  Conisborougli  SE  -vmI  E,  Cadeby 
S  and  W,  Melton  SW,  BarnboWigh  Isn*:,  Hickleton, 
Hutton-Pagnell,  Moorhouse  E,  Stubs-fLili,  Norlh-Eimsall 
W,  Upton  NW,  VV^ent- Bridge,  (very  probably  with  some 
detached  hummocks  to  the  VV)  East-liardwick,  Darring- 
ton  \V,  Pontefract  E,  Glass-IIoughton  E,  Fryslon-Hall  S, 
Ferrybridge  W,  IJrotherion  SW,  Vairburn  SW,  Newton- 
Abberth  S,  Kippax  SW,  (with  two  curious  detached  hum- 
mocks SW)  West-Garforlh,  ISJoor-Garforth,  Warwick  in 
Pelmet  E  and  NE,  Potterton  SW,  Kid-hall,  'riiorncr 
Church,  East-Higton  W  and  N,  (with  a  small  and  a  large 
"humniock  aorth  of  tliis  between  East- Keswick  and  Colling- 
ham),  Compton  NW,  (where  my  maternal  Grandfather 
hved),  Watllesike,  Linton  S,  \VJo:l- hall  N,  Sicklinghall 
E,  Spoiforih  E  and  NE,  Plumpion  Liall  SW,  High-Har- 
rowtiateNE,  Knuresborough  W,  cn:c.* 

After  ascending  w  ilh  M)\  S.  the  edge  of  the  Limestone  at 
jN'ewtou-Abberili^  in  our  way  to  Fairburn,  1  w^ts  soon  after 

•  In  the  P-ev.  \Villi:un  Atkinstin's  C(.llcct:on  at  Boston, iie;ir  Thi  r,)-Arch,  I 
naw  someiuibin;ittd  and  >ca!i'>i5  sIkUs  in  dark- gray  Limestone  troni  AUcrtori- 
ISTaultvcTiT,  tliat  inav  pcrb.aps  l-cluii;^  to  the  Uhie  beds  in  tlic  lower  part  of 
the  lower  Yellow  l,in;e  Rock  (unless  they  bckniji  to  theLiaiiis  hci'ore  hinted) 
Jrlcport  i.  loT  :  and  the  CouU  which  G.  B.  C.reenougli.lv-q.  obrcrvid  working: 
at  Arkeiidiie  NW  of  this,  last  summer,  may  be  tho?e  c:ilkd  the  Bilborough 
JJoal,  Report  i.  IC'..",  and  thoic  of  Farlingto'n  near  Abberford,  and  several 
ptber  int/rnicdiate  places. 
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conducted  to  the  north  of  the  Road,  and  of  Fairburn  old^ 
Limestone  Quarries,  and  in  the  midst  of  a  common-fitld, 
the  general  surface  of  which  is  Limestone  with  many  shal- 
low quarries  in  it  made  by  the  Farmers  ;  we  ascended  a  de- 
tached hummock  of  perhaps  four  or  five  acres  extent  and 
40  or  50  feet  high,    in  the  SE  side  of  which  the  Gypsum 
is  dug,  in  a  great  number  of  thin  reguh^r  beds  in  red  marl, 
Tiowise  materially  different  Irom  all  the  Gypsum  quarries 
that  I  had  previously  seen  in  this  mnrl,  except  perhaps  that 
the  beds  of  Gypsum  are  more  irumerous  and  thinner  than 
usual  :  standing  on  the  top  of  this  interesting  hummock 
(which  has  been  dug  over  tor  Gvpsum)  with  Mr.  S.  I  re- 
marked to  him,  that  here  were  certainly  undisturbed  strata 
upon  the  Limestone  Rock  that  we  had  ascended  from  the 
Coal-measures,  and  that  the  green  hills  in  the  inclosures  to 
the  north,  showed  marks  of  the  ancient  diggings  of  Gvp- 
sum or  Marl   in  their  sides,   and  doubtless  were  similarly 
constructed  to  that  on  which  we  stood  :  but  observing,  that 
the  Limestone  hill  about  five  or  six  furlongs  to  the  east  of 
us,  on  which  the  villao'e  of  Fairburn  stands  and   the  sreat 
North  Road  passes  north  of  it,  was  much  higher  than  the 
Limestone  field  that  surrounded  us,  or  than  this  hummock, 
I  remarked,  that  either  a  fault  must  ranije  between  ns  and 
that  hill,  and  had  raised  that  so  materially  (previous  to  the 
denudation  that  had  left  these  singular  hummocks),  or,  that 
there  were  two  Limestone  Rocks,  on  the  upper  of  which 
Fairburn  stood,  and  Newton  on  the  lower,  and  that  these 
Marl  hummocks  were  the  remains  of  a  stratum  between 
these  Rocks.     We  lost  no  time  in  reaching  Fairburn   to 
verifv,  if  possible,  one  or  other  of  these  suppositions,  and 
soon  found  on  inquiry,  that  several  of  the  Wells  in  the  village 
had  been   sunk  through  I^imestone  into  similar  Marl  with 
Gypsum  beds  :  a  more  decisive  proof  however  inmiediately 
ofi'ered  itself,  in  a  Tunnel  that  Mr.  George  Althas  had  about 
two  years  beforedriven  under  the  Village  and  Turnpike  Road, 
at  54  feet  deep,  for  conducting  a  rail-way  branch  from  the 
Air  Navigation,  into  the  deep  Limestone  quarries  N  of  the 
Road,  which  Tunnel  passed  along  this  Marl  and  Gypsum 
stratum  :  in  examining  of  which  in  its  place  at  bottom  of 
the  (]uarry,  I  vvas  then  and  since  able  to  detect  s^'veral  errors 
tiiat  [  had  fallen  into  when  on  my  Derbyshire  Survey,  and 
examined  patches  of  loamy  Sand   and  marly  substances  oti 
the  pianes  of  Yellov/  Lime,  in  different  places,  and  which, 
from  having  seen  or  heard  no  instance  of  such  basseting,  or 
having  a  regular  place  between  the  Limestone  Rocks,  and 
owing  chiefly  to  the  vicinity  or  admixture  of  the  Sherwood- 
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Forest  Gravel  near  or  in  the  top  of  such  patches,  1  con- 
chicled  all  such  to  be,  and  have  described  them  as  ulhtvia,  and 
have  in  consequence,  omitted  to  observe  or  notice,  a  mf)st 
important  feature  of  the  Yellow  Limestone  Rock,  or  Rncks 
rather,  that  of  their  having  strata  of  Red  Marl  (sometimes 
holding  Gvpsum  and  other  substances),  ochry  clay,  loamy 
or  founders'  sand,  See.  interposed  between  them,  of  very 
variable  appearance  and  thickness,  but  sometimes  capable 
of  forming  a  feature  in  the  Covmtry,  as  we  have  seen  to 
the  NW  of  Fairburn  in  Yorkshire.  I  will  therefore  here 
mention  the  ])!aces  in  order,  beginning  S,  near  which  I 
suppose  that  the  upper  Yellow  Lime  Rock  ends,  and  these 
anomalous  beds  basset,  with  remarks,  as  I  go  aloiio-,  of  the 
probable  errors  in  my  Derbyshire  Report,  in  considering 
them  as  alluvia,  &c. 

I  am  doubtful  whether  the  Forest  Gravel  admits  of 
seeing  the  upper  Yellow  Lime  Rock,  anywhere  south  of 
Mansfield  in  Nottinghamshire,  (and  probably  the  Red  Clay 
on  the  Limestone  at  the  south  end  of  that  town,  of  which 
bricks  are  made,  n)ay  belonir  to  these  anomalous  IJeds  ?  anc^ 
so  may  the  lower  and  regular  part  of  the  large  patch  of 
Founders'  or  casting  Sand,  Report  i.  464,  Brick-earth,  &c. 
extending  to  the  Bnck-kilns  SE  of  Skegby,  Report  i.  452, 
that  I  have  considered  as  alluvia  in  my  Report,  owinc;  to 
the  quartz  pebbles  scattered  on  its  surface),  but  it  probably 
appears  at  Mansfield-w-oodhouse,  Warksop  Park  in  Derbv- 
shire,  Shirebrook,Over-Langwiih,Langwith  Lane,  Wallev- 
Wood,  (west  ol"  this,  about  1 4  mile  Eof  Bolsover,  a  hummoek- 
of  Founders'  Sand  and  red  Brick-earth  occurs,  W  of  the 
Turnpike  Road,  Derb.  Rep.  i.  135,  46-5  and  452),  Wallev 
village,  Bonbuck  E  (Notts.),  Crag-Mill,  (west  of  these, 
Founders'  Sand  at  Frithwood-Farm,  and  on  Elmton  Com- 
mon, Report  i.  464  and  137) ,  Whitwell  E,(Redhi!I,  of  loamy 
sand  with  quartz  on  it,  Report  i.  142),  Steetlev,  Shireoak's 
Park  in  Notts.  Wood-mill,  Yorkshire,  (Sand  and  LVick- 
earth  inThorpe-Salvin,  by  the  Chestei field  Canal,  Report  i. 

141  and  452),  (iiiding  \Vells,  Letwcll,  Roch-Abbey  E, 
Braithweli  (the  Fullers' Earth  at  Raddle-Pits,  Report  i.'4,')3, 
probably  belongs  to  the  anomalous  beds  of  the  iNlarl),  Ed- 
lington,  Brodworth  E,  (Sand  and  Loam  near  Redhouse  on 
the  York  Road,  and  Foimders'  Sand  near  irautton  Paunoll), 
Wentbridge  W,  (reddish  Clay  in  the  north  Hill,  in  the  York 
Road),  Greave-Park  SW,  (Clay  on  a  remarkable  small  Com- 
mon by  the  York  Road,  SE  of  Pontefract,  called  the  Devil's 
Bowling-Green) ,  Knottingly  E,  (_here  1  am  informed,  that  in 
cutting  a  canal  near  the  Air  River,  Red  Marl  and  Gvpsum 

•>;  were 
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were  found  ;  to  the  W,  also,  Founders'  Sand  is  got  atGlass- 
Hougliton  and  Wereldon  or  VVeldale),  Brotherfon,  Fairburn 
(Rt^d  Marl  and  Gyp^uin  SW  and  W,  as  above  mentioned), 
Ledston  E,  Micklefieid^  Abberford,  Pottcrton  E,  (here  and 
at  VVhinclose  one  mile  N,  nearBraniley  Park,  a  white  Clay 
is  found,  witli  Galliard  or  Crowstone-like  beds  in  it,  and  a 
white  tender  Grit-stone  or  Sand  at  Bramley-moor  Quarry, 
and  at  the  SE  corner  of  Braniley-Park  ;  a  patch  of  Clay 
on  the  Limestone  SE  of  East-Rigton,  belong  also  I  expect 
to  the  anomalous  beds  between  these  Piocks),  Bramham  1^ 
nvile  E,  (a  very  heavy  and  cr.rious  sparry  bed  about  two  feet 
thick,  on  the  Limestone  under  Mr.  Joseph  Covill's  Farm,  at 
the  NE  end  of  Bramham  Town,  belongs  perhaps  to  the 
anomalies  of  these  Marl  beds),TouIson  (on  thebanks  of  the 
Wharf  River  about  a  mile  below  Thorpe-Arch,  beds  of  Red 
Marl  and  some  Gypsum  layers  appear,  and  this  Marl  seems 
to  make  a  red  clay  surface  on  the  Lime,  N  of  Thorp-Arch), 
Bilton  (here  Gypsum  is  found,  see  Mr.  James  Sowerby's 
British  Mineralogy,  Tab.  '234),  Tockwiih,  Kirk-Ilammer- 
ton,  Green-Iiammerton  (at  the  latter  place  Gypsum  is  dug, 
as  I  am  informed,  and  between  them  the  Gypsum  and  Sul- 
phate  of  Strontian  is  found,  I  believe,  and  in  this  stratum, 
that  Mr.  James  Sowerhy  has  figured  and  described  in  the 
last  number  of  his  "British  Mineralooi;v,"Tab.  444,  though 
Mid  bv  its  discoverer  to  be  had  from  the  banks  of  theNidd 
near  Knaresborough,  which  is  8  miles  oif. 

A  more  particular  survey  of  the  western  side  of  the  Yel- 
low Lime  district,  would  I  doubt  not,  discover  many  other 
curious  and  anomalous  substances,  that  might  be  referred 
to  the  beds  between  the  upper  and  lower  Rocks  of  that 
scries.  The  establishing  of  local  Geological  Sociefie<;,  such 
as  I  have  rcconmiended  p.  217,  and  others  of  my  Derby- 
shire Report,  would  prove  of  the  most  essential  service  in 
promoting  and  methodising  the  several  inquiries  which  I 
have  herein  suggested,  and  many  others  not  less  important, 
that  will  occur  to  all  those  who  apply  seriously  to  the  in- 
vestigation of  the  facts  of  the  Terrestrial  Stratification,  a 
pursuit  in  which  utility  will  be  found  eminently  united  with 
the  highest  species  of  gratification. 

I  am,  sir. 
Your  obliged  and  very  humble  servant, 

U;>Ftr  Crown  Street,  Westminster,  JOHN  FaRKV  Sen. 

icbiuary  i^,  1312.  Mineral  Surveyor. 


XVI,  De- 


[     107    ]  .  • 

XVI.  DesnUoi-y  Observations  concerning  certain  vegetalde 
Muscicapce.  By  Professor  Barton^  of  Philadelphia. 
Commimicaied  by  the  Author, 

x\  FEW  years  ago,  I  accidentally  discovered  that  the  flowers 
of  the  Asdepias  syriaca  of  Linnasus*,  like  the  flowers  of 
{he  Apocynum  avdroscpmifhlitim,  are  endowed  with  the 
faculty  of  catching  and  retaining  flies  and  various  other 
kinds  of  insects.  I  have  given  some  account  of  this  dis- 
covery in  the  Transactions  of  the  American  Philosophical 
Society  f. 

In  the  course  of  the  present  year  (1811)  I  have  ascer- 
tained that  the  beautiful  Asdepias  curassavica  is  also  a  Mic- 
sciptda,  or  rather  zAIuscicapa.  My  observations  were  made 
on  a  small  and  by  no  means  vigorous  plant  of  this  species, 
v.hich  I  had  raised  from  seed.  Tiiese  observations  con- 
vince nie  that  this  Asdepias^  in  its  native  climate,  or  any 
where  else  when  adult  and  vigorous,  must  be  a  powerful, 
and  even  useful  fly-catcher.  It  often  so  completely  retains 
insects,  even  pretty  large  house-flies,  that  they  are  wholly 
incapable  of  disengaging  themselves,  but  perish  upon  the 
flowers.  Others,  hardly  more  fortunate,  escape  with  the 
loss  of  their  proboscis,  or  some  of  their  limbs.  Few,  per- 
litips,  escape  entire/y  uninjured. — The  mechanism  by  which 
Asdepias  curassavica  catches  flies,  is  nearly  the  same  as  that 
by  which  they  are  caught  in  Asdepias  syriaca  (3. 

As  the  ge)\usylsdei:ias  consists  of  a  CDusiflerable  number 
of  species,  and  as  all  the  species  are  so  similarly  constructed 
that  there  is  no  good  reason  to  d^nibt  that  they  are  all  en- 
dued with  the  power  of  catching  insects,  it  is  easy  to  per- 
ceive what  an  inmiense  havoc  these  plants  must  make  of 
animal  life,  especially  in  many  parts  of  the  unued  States, 
where  some  of  the  species  of  Asdepias  are  so  numerous 
that  they  cover  hundreds  of  acres  of  «z;round,  in  close  con- 
nexion, especially  along  the  banks  of  our  rivers,  in  th? 
sandy  fields,  Sec. 

In  the  bhort  paper  entitled  "  Memorandum  concerninrt" 
a  new  Vegetable  Muscipula,"  svhich  is  inserted  in  the  Trans- 
actions of  the  American  Philosophical  Society,  and  to  which 

*  Aiclepias  syiiaca  fi.  of  Michaux. 

t  Vol.  vi.  part  i.  No.  x  .  i.  p.  79—82.  J\'Ir.  Sonnini  hns  given  the  credit  of 
this  httle  discovery  to  au  English  iiaturali-t  of  my  name.  The  respectable 
French  naturalist,  sptaking  of  the  .-'y^oV/j(>M  .«vna('<j,  s^y."!,  •' Uue  proori^te 
ciineuse  deces  memes  fieurs,  dont  la  dccouverte  recente  est  due  aii  Docteur 
Partem,  de  Lcndrvs,  c'est  qu'eljcs  attrdpeut  !es  nioiichcs  qui  s"v  poscnt  at- 
tirdcs  par  le  sue  mielkiix  qu'ellcs  couiie.  aent." — "  Puis  de  soix.uite  mouche* 

furent  prises sous  Ics  ytux  de  1'  obscrvateur  Anglais,  &c." — Juunial  it 

J'/i^ii^uf,  &;c.  tom.livi.  p.2]&. 

I  have 
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I  have  already  referred,  I  have,  1  fear,  fallen  into  an  error 
concerning  the  Nerium  Oleander,  or  common  Rosebay. 
!^,'y  words  are  these  :  -'  It  has  long  been  known  that  this 
is  a  poisonous  plant.  But  I  do  not  know  that  any  per- 
son than  mvself  has  observed  that  this  fine  vegetable  proves 
very  destructive  to  the  common  house-flies.  These  insects 
visit  the  Oleander,  in  order  to  drink  llie  fluid  secreted  in 
the  tube  of  its  flowers.  The  liquor  soon  intoxicates  them, 
and  very  few  of  those  which  have  gained  admittance  intt) 
the  blossom  ever  return  from  it.  So  trreat  is  the  number 
of  flies  destroyed  in  the  course  of  one  season  bv  a  single 
Olecuidcr,  that  I  have  often  thought  it  would  be  worth  our 
while  to  pay  more  attention,  than  we  yet  do,  to  the  cul- 
tivation of  this  vegetable  ;  as,  independently  of  its  beauty, 
it  is  so  well  calculated  to  lessen  the  numbers  of  a  most 
conmion  and  troui)lesome  insect." 

Subsequent  and  more  cautious  inquiries  have  convinced 
me,  that  although  the  neciareous  fluid  of  the  Oleander  may 
prove  deleterious  to  flies,  yet  that  the  greater  nuniber  of 
the  insects  which  are  observed  dead  or  dying,  in  the  flowers 
of  this  plant,  have  been  entrapped  by  the  irritability  of  the 
geti'tialia;  by  a  mechanism,  at  least,  as  truly  irritable  as 
that  by  which  insect?  are  detained  in  the  flowers  of  the  dif- 
ferent species  o^  ylscltpias,  o^  yipocymim,  and  other  similar 
plants. 

In  the  course  of  my  inquiries  and  labours  concerning 
the  indigenous  plants  of  the  United  States,  I  have  had  the 
additional  .^atislaciion  of  remarking,  that  one  of  our  Grasses 
is  also  a  JSJusckapa,  or  at  least  a  catcher  of  small  insects 
of  various  kinds.  And,  so  far  as  I  know,  it  is  the  only 
rrass.  hitherto)  discovered,  that  is  entitled  to  the  nan)e  of  a 
Alnscicapa. 

'llie  crass  to  which  T  allude  is  the  L^ersia  leniiadarh 
of  the  late  Ivlr.  A.  Micliaux*.  This  plant  is  a  native  ot 
(he  mar.-iiv  grounds  of  the  Illinois  country,  of  Virginia, 
North  Carolina.  &c.  I  do  not  know  that  it  has  been 
found  in  Pennsvlvarii.i.  The  glume  or  coioila  consists  of 
two  valves,  a  charaeier  which  belongs  to  all  the  ."species  of 
the  irenus  Lieraia.  In  the  Leers'/a  which  is  the  Mibject  of 
my  observations,  the  glume  is  of  an  orbicular  form,  inclin- 
ing to  lenticular,  and  is  much  larger  than  in  any  of  the 
other   American  S[)ecies  that  arc  known  lo  me,  or  than  ii 

•  *  I. eersia  (''•''/'' :''''^'?')  pr^niculx  ramulis  .<nb.'!olitatiis,  raniillis  seciind.T.iis 
ixnbricatim  5picini)rj>:  ^luniis  leniiculari-orbirnlaas,  cuKspiciie  ciiialis,  nia- 
^{iSy\il\s,~^PluraBor'eufi-.'iviaicaila,  Sic  torn.  i.  j).  ;J9. 

is 
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is  in  the  Leersia  onjzoides  of  Europe  and  America.  The 
edges  of  the  valves  are  very  distinctly  ciliated,  or  furnished 
with  a  number  of  fine  teeth  or  delicate  spinules. 

It  is  this  ciliaie  structure  that  enal)le5  the  plant  to  per- 
form the  business  of  a  Miisc'icapa.  When  a  saiall  insect, 
such  as  a  spider  or  a  minute  fly,  insinuates  itself  between 
the  valves  (probably  in  pursuit  of  a  honeyed  tiuid),  the  valves 
close  upon  it,  the  spinules  enfolding  each  olhcr ;  thus  re- 
taining the  insect,  which,  I  presume,  as  seldom  escapes  as 
the  insect  that  has  been  caught  by  the  valvular  sirueiure  at 
the  ends  of  the  leaves  of  Dioncea  Muscipala. 

In  the  Leersia  oryzoides  of  Swartz  ami  Wichaux  [Lecr^'m 
virginka  of  Wilklenow),  winch  is  called  m  the  United 
States  "  Cut-grass"  and  "-  Sickle-^.rass,"  the  str;'.cnue  of 
the  glume  is  very  similar  to  that  which  1  have  just  described. 
In  particular  we  observe  lire  ciliated  structure,  though  it 
is  less  conspicuous  than  it  is  in  the  Lec^rsia  leiiticiiiaris. 
No  doubt,  the  former  as  well  as  the  latter  of  these  grasses 
is  entitled  to  the  appellation  of  a  Miiscicapa.  But  I  have 
not  yet  observed  insects  between  the  valves  of  the  Leersia 
virgiidca.  I  may  hereafter  inquire  more  particularly  into 
the  subject. 

Jn  Georgia  and  in  Florida  there  grows  a  beautiful  shrub 
to  which  the  inhabiianis  have  given  the  nanie  of  "  Flv- 
catcher."  This  shrub  is  i\\q  BeJ'uria  jnmicnlata  of  Ivii- 
chaux*.  Tlie  inhabitants  collect  branches  of  ii,  when  it  is 
in  flower,  and  hang  then)  up  in  their  rooms,  and  tiud  the 
flowers  of  very  great  use  to  them  in  ridd«ng  them  of  flies  : 
hence  its  name,  which  I  have  mentioned,  and  the  only  one, 
so  far  as  I  can  learn,  by  which  it  is  recognised  m  its  native 
touniry. 

I  am  not  sufBciently  acquainted  with  this  plant  to  sav, 
with  certainty,  bv  what  power  it  is  that  it  catches,  entan- 
trles,  (ir  desirovs  the  flies;  whether  by  a  contractile  or  irri- 
table  property,  residing  in  some  of  the  parts  or  organs  (jf 
the  flowers;  whetlKr  bv  the  glutinous  qualitv  which  l)e- 
longs  to  the  flowers;  or  wheilier  by  a  deleterious  quality 
belunging  to  the  nectar  of  the  flower.  I  mav,  however, 
i)bserve  in  this  place,  that  the  Befatia  is  one  of  the  veoeta- 
'bles  from  w'jiich  the  bees  in  the  countries  of  Florida,  <kc. 
arc  thought  to  procure  a  narcotic  or  deleterious  honii\'. 
Still  I  suspvct.  that  the  nniscipolating  facuhv  of  this  plant 
m'\\\   be  found  to  be  owing  to  a  peculiar  njechamsm  3  that 

'  Bctaria  {pnjiimiala')  rami- hi--p'Jisi>iiriis :  follis  oVali-lanceolatis.  jrlabris: 
paui :u!;i  subaphylb,  tiiuliillwrj,  gliUiUyia.  -  /"'.w-';,  i-x.  tofii.  i  p,  iiiO,  liL),  Ji(>, 

is, 
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is,  to  an  irritable  power  residing  in  the  flowers.  But  this 
point  remains  to  be  determined  by  better  observations.  I 
have  never  yet  had  an  opportunity  of  examining  the  Befuria 
in  a  living  state, 

I  might  here  give  a  long  list  of  vegetables,  such  as  dif- 
ferent species  of  Rhododendron,  Kalmia,  Rolinia,  Sileney 
Lytlirum,\\h\c\\  by  virtue  of  the  viscosity  upon  different 
parts  of  their  flowers,  Sec.  entangle  and  destroy  small  in- 
sects. But  my  business  in  this  imperfect  essay  is  not  with 
Muscicapce  o'i  i\\\%  kind.  Yet  a  more  critical  inquiry  into 
the  use  of  this  viscous  matter,  in  the  vegetable  cetonomy, 
by  which  millions  of  insects  are  destroyed  in  our  gardens, 
green-houses,  woods.  Sec.  might  deserve  the  attention  of 
physiologists. 

In  regard  to  the  SarracenicB,'2LS  I  design  to  make  their  his- 
tory, l'ota7ucal,  physiological  and  medical,  the  subject  of  a 
distinct  memoir,  I  shall  content  myself  at  present  by  offer- 
ing a  few  detached  facts  and  observations  concerning  these 
plants. 

It  is  well  known  that  all  the  species  of  this  singular 
genus  (and  I  think  at  least  seven  species  have  been  dis- 
covered in  North  America)  are  inhabitants  of  the  water,  or 
of  wet  situations.  All  the  species  are  furnished  vi'ith  tu- 
bular or  hollow  leaves  {ascidia),  which  in  the  more  adnit 
plants  are  seldom  found  without  a  considerable  number  of 
insects  dead  or  living  in  them.  I  do  not  mean,  however, 
to  insinuate  that  these  insects  oue  their  presence  in  the 
Sarracenice  to  any  thing  like  an  irritalle  property  residing 
in  any  part  of  the  plants.  Indeed,  I  have  not  discovered 
any  vestige  of  peculiar  irritability  in  the  constitution  of  the 
Sarracenice.  iiut  I  think  ii  sufficiently  evident  that  nature 
has  taken  some  pains  (if  it  be  ever  allowable  to  use  such 
language  in  speaking  of  the  works  and  operations  of  Na- 
ture) to  solicit  insects  into  the  ascidia  of  the  species  of  this 
genus. 

Thus,  tlie  flowers  of  the  Sarracenia  flaoa  '(the  yellow 
Trumpcl-lcaf  or  Side-saddle-flower  of  the  people  of  the 
United  States)  have  a  most  offensive,  cadaverous  or  carrion- 
like odour.  This  odour,  to  speak  more  i)ruperly,  seems  to 
reside  pnncipally,if  not.  entirely,  in  the  broad  peltated  stigma 
of  the  plant.  I  think  it  probable  that  it  is,  in  part  at  least, 
this  odour,  which  is  so  potent  and  diffusible  that  it  s 
sometimes  perceived  at  a  considerable  distance  from  tic 
plant,  in  a  warm  and  rather  confined  atmosphere;  that  i.  is 
partly  this  odour,  which  serves  to  solicit  various  kii.d>  of 
insects  about  tlie  plant,  many  of  which  before  they  can 
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reach  the  stigma   are  necessarily  entrapped  in  the  a?cidia. 
But  I  know  not  what  may  be  the  final  intention  of  Nature 
in  giving  the  peculiar  odour  which  I  have  mentioned    lo 
the  stigma  of  Sarracenia  fiava  and  some    other  species  of 
the  eenus.     Those  philosoplicrs*  who  imagine  that  there 
are  some  plants  which  cannot  be  impregnated  without  the 
aid  of  insects,  may  perhaps  fancv  that  they  have  discovered 
Nature's  ulterior  object  in   the  present  instance.     Indeed, 
I  confess  myself  at  a  loss  to   conceive  how,  in    some   of 
the  species  o{  .Sarracenia,  the  pollen   or  fecundating  in- 
fluence of  the  stamens  can  reach  the  tipper  surface  of  the 
stigma.     See   in  my  Elements  of  Botany,  and    in  other 
works,  the  figure  of  Sarracenia  purpurea. — And  I  presume, 
that  it  IS  certainly  upon  the  upper  surface  of  the  stigma  of 
these  plants  that  the  pollen,  or  at  least  \ts Jovillaj  must  be 
applied,  in  order  lo  enlarge  and   render  fertile  the  embrya 
seeds.     In  the  Sarracenice,  the  aid  of  insects  in  giving  fer- 
tility to  the  germen  or  ovarium  may  possilly  be   necessary. 
I  think  it  cannot  be  much  less  necessarv  (if  at  all  less  ne- 
cessary) in  Sarracenia  purpurea,  than  it  is  said  by  Mr.Will- 
denow.  Dr.  J.  E.  Smith,  and  other  respectable  botanists,  to 
be  in  Aristolochia  Cleynatitis. — See  Willdenow's  Principles 
of  Botany  and  of  Veoeiable  Physiology,  English  translation, 
pages  3 1 6 — 3 18.  Edinburgh,  1 805  f^  f^i-it  although  1  believe 
m  the  doctrine  of  the  sexes  of  plants  as  a  general  doctrine, 
I  am  compelled  by  manv  facts  and  considerations  to  doubt 
whether  the   impregnation  of  any  vegetable  is  necessarily 
dependent   upon  insect ilc  aid|.       On  this  curious  subject 
I  shall  offer  something  more  specific  in  my  "  Memoirs  on 
the  Origin  and  Progress  of  our  Knowledge  concerning  the 
Sexes  of  Vegetables." 

But  there  is  still  a  much  more  considerable  and  obvious 

•  I.inn:EUs,  Sprengcl,  Willdenow,  Siiiith. 

•j-  See  also  Dr.  Smitli's  Iiuroductiou  to  Botany,  &;c.  pa^e  SfJ",  he.  London 
1807.  This  botanist  not  only  reposes  confidence  in  Willdenow's  theory  of 
the  insectile  imprej^nation  of /i/!s^;^irWa  Clemalilis,  but  he  thinks  it  pro- 
bable that  "for  want  of  some  insect  adapted  to  the  same  purpose  in  its  own 
country,  the  American  Aristoloihui  Siplio,  though  it  flowers  plentifully,  never 
forms  triiit  ''  in  the  British  gardens  However  it  may  be  in  ^■nslulvchia  CU- 
inaiilis,  I  am  persuaded  that  insects  are  not  neccpsary  agents  in  the  impreg- 
nation of  the  germ  oi  AnsttAoihiaSipho,  or  "  Dutchman's-Pipe,"  as  it  is  called 
in  Pcnnsvl'-ania.  I  am  well  acquainted  with  this  plant,  and  cannot  perceive 
from  the  structure  and  disposition  of  i:s  genitalia  any  obstacle  to  the  appli- 
cation of  the  pollen  to  the  female  organ.  Certainly,  there  is  much  loss  diffi- 
culty in  conceiving  how  impregnation  is  effected  in  this  Aristulochia,  than  in 
hundreds  of  other  plant?,  concerning  the  impregnation  of  which  no  diffi- 
culties have  ever  occurred  in  the  minds  of  botanists. 

\  "  The  dichognmic  plants  can  be  in  no  other  way  fecundated  than  by  in- 
sects."— If  'lUde/iuu: 

cause 
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pause  of  ibe  collections  of  insects  which  are  !!o  frequently 
observed  in  the  aseidia  of  the  Sarracenia;.  These  ascidia, 
in  soiiie  if  not  in  all  the  species  of  the  genuS,  appear  to 
possess  a  kind  of  glandidar  function,  like  the  true  nectaries 
of  a  great  many  plants.  A  honeyed  fluid  is  secreted  or  de- 
yiositcd  on  the  inner  surface  of  the  hollow  leaves  near  their 
fuux  or  opening;  and  it  is  this  fluid  which  allures  great 
numbers  of  the  insects,  which  they  are  found  to  contain, 
into,  the  ascidia. 

I  was  entirely  unacquainted  with  this  curious  oeconomy 
in  the  ascidia  of  the  Surracenitv  when  I  published  the  first 
ediiion  of  my  Elements  of  Botany  ;  and  even  when  I  printed 
ihe  Appendix  (in  vol.  i.)  to  the  second  edition  of  this  work. 
The  fact  will  not  be  deemed  uninteresting  by  the  cultivators 
of  vegetable  physiology,  since  it  somewhat  enlarges  our 
views  of  the  uses  of  the  ascidia,  and  may  assist  us  in  making 
a  better  disposition  of  these  parts  among  the  gland*,  or 
glandular-like  organs,  of  vegetables.  I  have  little  doubt, 
jHoreover,  that  a  n.ore  accurate  examination  of  the  genera 
Q^  Nepenthes,  Aqiiariuin,  and  similar  plants,  of  which  the 
nuujber  is  not  inconsiderable,  will  render  it  certain  that  a 
honeyed  fluid  de]iosited  about  the  opening  of  the  ascidia  of 
these  remarkable  plants,  is  in  them,  as  in  the  SarracenicPj 
the  principal  cause  of  the  deposits  of  insects  which  the  tu- 
bular leaves  are  so  generally  found  to  contain.  Let  mc 
add,  that  in  the  American  plants,  of  which  I  have  been 
speakinsx,  the  honeved  fluid  mav  often  be  very  distinctly 
seen;  lliough  sometimes,  especially  in  the  warmer  weather, 
it  is  only  to  be  discovered  by  the  taste. 

Many  insects,  as  well  as  some  other  animals,  are  found 
in  the  ascidia  of  the  SarracenicBy  Nepenthes,  &c.  which  da 
not  appear  to  have  been  solicited  thither  either  by  the  ca- 
daverous odour  of  the  flowers,  or  by  the  honeyed  fluid  abo.ut 
the  openins  of  the  tubular  structure.  In  the  Sarracs7iice 
we  find  species  and  sometimes  large  species  of  gryllus,  or 
grasshoppers,  of  gijrinus\  &c.  And  Rumphius,  speaking 
pf  Nepenthes  distiilatorin,  informs  us  that  "  various  little 
worms  and  insects  crawl  into  the  orifice  and  die  in  the  tube, 
except  a  certain  small  sqiiiUa  or  shrimp,  with  a  protuberant 
back,  sometinies  met  with,  which  lives  there."  Snjith's 
introduction,  &c.  pages  197,  108.  Dr.  Smith  has  '«  no 
doubt,  thai  tliis  shrimp  feeds  on  the  other  insects  and 
worms,  and  that  the  same  purposes  are  answered  in  this 
insiHuce  as  in  the  Sarracenice." 

It  is  certain,  that  a  remarkable  instinct  directs  some 
species  of  insects  to  visit  the  ascidia  of  ddferent  species  of 
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Sarrach/ia,  principally,  if  not  entirely,  for  the  purpose  of 
depositing  their  eggs  or  larvK  in  them.  We  often  see  some 
of  tiic  larger  species  oH  Musca  and  Talamis  silting  upon 
the  t(\^<&  of  the  openings  of  the  ascidia  of  Sarraccnia  flava 
and  Sa.rrucen'm  purpurea.  We  soon  find  that  ihcy  do  not 
come  here,  as  do  the  majority  of  insects,  for  the  purpose 
of  sipping  the  honeved  fluid  from  the  ascidial  glands.  The 
mother-insect,  carefully  poising  herself  upon  the  brim  of 
the  ascidumi,  emits  from  her  uterus  into  the  tube  one  or 
more  larvae,  which  immediately  betake  themselves  to  the 
lower  part,  where  meeting  with  abundance  of  good  food,, 
ihey  rapidly  increase  in  size  and  in  strength. 

I  must  give  to  Dr.  Smith  the  credit  of  having  preceded 
me. in  making,  or  at  least  in  recording,  an  observation  nearly 
allied  to  the  one  which  I  have  just  detailed.  "  An  insect  of 
tliQ  Sp/iex  or  Ic/uiciimon  kind,"  as  far  as  he  could  learn  from 
the  description  communicated  to  him,  "  in  the  Botanic  Gar- 
den at  Liverpool,"  "  was  seen  bv  one  of  the  garucners  to 
drag  several  large  flies  to  the  Sarracenia  adunca,  and,  with 
some  difficulty  forcing  them  under  the  lid  or  cover  of  its  leaf, 
to  deposit  them  in  the  tubular  part,  which  was  half  filled 
with  water.  7\11  the  leaves,  on  beinsi  examined,  were  found 
cramn:icd  with  dead  or  drowning  flies."  "  The  Sarracenia 
purpurea,"  adds  Dr.  Smith,  "  is  usually  observed  to  be 
stored  with  putrefying  insects,  wdiose  scent  is  perceptible 
as  we  pass  the  plant  in  a  garden."  This  I  have  not  ob- 
served :  and  perhaps  the  odour  spoken  of  may  be  .  that 
exhaled  from  the  flowers,  or  genitalia,  of  the  plant.  "  Pro- 
bably (the  learned  English  botanist  goes  on  to  observe)  the 
air  evolved  by  these  dead  flies  mav  be  beneficial  to  vegeta- 
tion, and,  as  far  as  the  plant  is  concerned,  its  carious  coii- 
struction  may  l)e  designed  to  enirap  them,  while  the  wa- 
ter* is  provided  to  tempt  aswell  as  to  retain  (hem.  The 
Sphcx  or  Ichneuvwn,  an  iuj-ect  of  prey,  stores  ihem  up  un- 
questionably for  the  food  of  itself  or  its  progeny,  probably 
depositing  its  eggs  in  their  carcases,  as  others  of  the  same 
tribe  lav  their  ei:gs  in  various  caterpillars,  which  they  some- 
times bury  afterwards  in  the  ground.  'Ilius  a  double 
purpose  is  answered;  nor  is  it  the  least  curious  circum- 
stance of  the  whole,  that  an  European  insect  should  find 
cut  an  American  plant  in  a  hot-house,  in  order  to  fulfil 
that  purpose." 

*  It  is  evident,  from  what  has  already  been  said,  that  it  is  not  the  water 
ill.  but  the  hoiicv  about  and  upon,  t!)e  ascidia,  which  tempts  the  greater 
nuniber  of  insects  to  visit  these  tubes,  in  the  difl'erent  species  of  Surracenia. 
Neither  is  it  the  water  that  retains  them. 
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I  feel  nuich  obliged  to  .Jr.  Smith  for  'eading  me,  by  the 
preceding  observations,  to  pa.'  a  more  critical  attention  than 
I  mi2;ht  otherwise  ha-v?  done  to  the  oeconomy  of  the  Sar- 
racenice  and  other  ascidial  plants.  Hitherto,  however,  I' 
have  not  observed  any  species  of  Spl-ex,  or  of  Ichneumon^' 
engaged  in  the  singular  business  which  he  has  mentioned. 
And  although  I  do  not  doubt  that  the  gardener's  statement 
is  in  the  main  correct,  yet  I  incline  to  think  that  the  sup-' 
posed  Sp/iex,  o-  Ichneumon,  was  an  insect  of  some  other  fa- 
mily. Future  observations  will,  I  hope,  enable  me  to  de- 
termine this  pomt  entirely  to  my  satisfaction. 

Although  I  have  no  doubt  that  plants  may  derive  much 
of  their  nutriment  and  strength  from  ihe  elements  of  de- 
composed animal  bodies,  just  as  I  suppose  that  innume- 
rable species  of  animals  are  nourished  by  inorganic  matter  ; 
and  although  it  is  possible  ihat  the  air  evolved  by  the  dead 
insects  in  the  ascidia  of  the  Sarrace/iice  and  other  similar 
plants  mav  contribute  somewhat  to  the  vegetation  of  these 
plants,  yet  I  cannot  suppose  that  the  fitial  intention  of 
Nature  in  furnishing  plants  wiih  ascidial  leaves  is  to  lay  up 
a  store  of  nutritious  aliment  for  the  plant. 

So  far  as  the  species  of  Sarracenia  are  concerned  in  this 
view  of  the  subject,  I  hardly  know  any  plants  to  which 
such  storehouses  as  we  are  speaking  of  would  be  less  ne- 
cessarv.  For  thev  live  in  the  midst  or  upon  the  margin  of 
marshes,  where  animal  matters  of  various  kinds  are  con- 
tinually putrefying,  and  where  of  course  the  plants  are  al- 
most constantly  surrounded  by  an  atmosphere  of  azotic  and 
hydrogen  gases. 

Again,  the  wonderful  Dioncea  Mtiscipida,  the  extremities 
of  whose  leaves  entrap,  and  frequently  retain  for  a  consi- 
derable time,  various  small  species  of  insects,  resides  only  in 
marshy  grounds,  not  much  unlike  those  just  mentioned. 
In  this  plant,  it  appears  to  me  to  be  still  more  difficult  to 
^ive  a  plausible  guess  al)out  the  intention  of  Nature  in 
constructing  these  vegetable  Miiscicapce,  than  in  regard  to 
the  Sarracenice. 

If,  however,  we  were  acquainted  with  only  the  last-men- 
tioned veaetables,  with  Nepenthes  and  with  Dioncea,  as  the. 
only  plants,  I  say,  endued  with  the  power,  however  different 
the  means,  of  catching  or  entrapping  insects,  we  might, 
perhaps,  with  some  degree  of  reason  imagine  that  this  fa- 
culty is,  somehow  or  other,  subservient  to  the  business  of 
vegetable  n'lirition.  But  never  can  this  idea  be  extended,.-.' 
with  even  the  faintest  shadow  of  a  good  theory,  to  those 
truly   irritable   Ahucicupoo,    ylpocyimm    undroscemifolluriiy 
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AscJepias  syriaca,  Asclcpins  ciirassavlca,  Ner'nim  Okander^ 
aitd  niany  o'hcrs,  vhast  fliwers  entrap  insects  or  the  parfj 
of  iii^ects.  For,  in  ihest  plants,  the  whole  quantity  of  ani- 
iTial  ma.ter  applied  to  and  retaintJ  by  the  piants,  in  their 
most  viiros.us  state,  is  a  mere  aWui  in  comparison  of  the 
volunie''oI  livuig  vegetable  uiatier  to  be  nourished.  More- 
€ver,  the  animal  mailer  is  applied  only  to  the  flowers,  wliich 
no  ou'^  imagines  to  be  essentially  concerned  in  nourishing 
the  plan!  ;  lo  the  tt7nporary  organs,  and  not  to  those 
which  m  IV  be  called  permanent,  the  leaves  or  ascidia. 

In  makuii;  these  observations,  I  have  not  an  eye  to  the 
theories  or  -i^x-ulations  of  any  particular  author.  I  must 
confess,  however,  that  i  once  imagined  that  Dioncea  Mus- 
cipula  Itself  does  receive  a  part  of  its  nourishment  from  (he 
itjsects  which  it  entraps.  And  Mr.  Roth,  if  I  do  not  mis- 
take, has  endeavoured  to  show  that  the  species  oi Drosem, 
so  common  in  the  bogs  ot  Europe,  &c.  are,  in  some  niea- 
siire,  indebted  for  their  growth  and  nourishment  to  the  in- 
sects which  thev  enlanjile  and  retain.  I  have  not  seen  the 
arguments  by  which  the  respectable  botanist  just  men- 
tioned supports  his  hypothesis. 

I  must  not  take  my  leave  of  the  Sarracfinice  without  ob- 
serving, that  the  ascidia  of  some  (perhaps  all)  of  the  species 
of  the  genus  furnish  us  with  still  another  beautiful  example 
of  what  the  ingenious  author  of  "  The  Studies  of  Nature" 
would  call  the  "  harmonies"  ot  the  vegetable  and  animal 
kingdoms.  For,  omitting,  at  present,  all  further  speculations 
about  the  Intention  of  Nature  in  giving  to  the  species  of 
this  genuo  ascidia!  leaves,  and  a  capacity  of  entrapping; 
great  lumbers  of  insects,  it  is  a  fact,  that  these  leaves  be- 
come repositories  of  the  food  of  various  species  of  birds. 
It  is  not  uncommon,  in  the  native  soils  of  someof  the  species 
of  Sarrncenia,  to  see  great  numbers  of  birds,  especially  some 
Muscicapce,  or  Flycatchers,  and  other  fasseres,  assembling 
about  these  plants,  and,  by  means  of  their  bills,  slitiing  the 
ascidia  in  order  to  get  at  their  favourite  food*'.      This  well 

ascertained 

*  Linuffius  tells  us  that  the  hollow  \eafo{Sar:aceiiia  purpurea  is  a  reservoir 
of  water  for  thirsty  little  birds.  "  Foliur.i  S.  purpurea  in  Spec.  PI.  defcrip- 
tutn,  aquam  prxhet  sitientibus  avlculis."  Pi,eltctiones  in  Ordin^s  NataraUs 
F.'antoriim,  Edit.  Gi;eke,  p.  016.  Humburgi  179^-  This  i?  doubtless  amis- 
take.  The  birds  supposed  to  be  sipping  water  from  the  ascidium  of  S.irr/'-  ' 
itnta  were,  I  suppose,  engaged  in  the  very  different  business  of  eating  the 
insects  which  the  reservoir  contained.  None  but  a  bird  with  a  very  long 
bill  would  be  able  to  take  the  water  fro-n  the  tube.  Is  it  likely,  moreover, 
that  any  bird  should  be  driven  to  the  necessity  of  satisfying  its  thirst  from 
the  reservoir  of  a  plant  which  always  grow?  in  wet  places,  and  frequfniiy 
in  waters  ot  a  foot  or  more  in  depth  ?  for  San-dceina  purpurea  is  sometimes 
Sten. growing  in  our  cvpress  swamps,  its  roots,  like  those  of  a  Lern^fi  or  an 
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ascertained  fact  will  not  be  deemed  incurious  in  a  history 
of  the  gcnw?,  Sarracenia ;  nor  unimportant  in  a  history  of 
the  instincts  and  intelligence  of  the  great  class  of  birds. 
We  know  much  less  of  the  structure  and  ceconomy  of  the 
different  species  of  the  genus  Nepenthes,  and  of  the  only 
species  of  the  genus  Aquarium  that  has  yet  been  discovered, 
than  we  do  of  the  structure  and  ceconomy  of  the  species  of 
Sarractnla.  But  it  is  highly  probable,  that  the  ascidia  of 
both  Nepenthes  and  Aquarium*  will  be  found  by  future 
botanists  and  naturalists  to  serve  the  same  purpose,  with 
respect  to  birds,  as  do  the  Sarracenia  variolaris  and  other 
species  oFthe  genus  in  America. 

The  large  ventricose  ascidia  of  Sarracenia  purpurea  are 
employed  as  cups,  for  holding  and  conveying  water,  by  the 
reapers  and  mowers  in  some  parts  of  the  Cnited  States, 
particularly,  1  think,  in  New  Jersey,  where  the  plant  is 
called  "Water  Brash." 

After  proceeding  thus  far,  it  was  originally  my  intention 
to  have  offered  some  speculations  of  my  own  concerning 
the  final  object  of  Nature  in  constructing  VegetableMus- 
CICAVJE,  and  especially  those  which  I  have-  ventured  to  call 
irritable  Muscicapce.  But  the  present  essay  has  already 
been  extended  to  too  s;reat  a  length.  My  intended  specu- 
lations may  possibly  form  the  subject  of  a  future  commu- 
nication. In  the  meanwhile,  these  "  Desultory  Observa- 
tions" may  perhaps  contribute  to  the  amusement  of  some 
of  my  brother  naturalists,  both  in  Europe  and  m  America. 
If  they  shall  produce  this  eftect,  my  [)rincipal  object  in  lav- 
ing them  before  the  public,  in  their  present  crude  and  irre- 
gular state,  will  have  been  accomplished. 

Benjamin  Smith  Barton,  M.D. 

•      Philadelphia,  September  S,  1811. 

Uirindaria,  bciiig-  suspended  in  the  water  and  totally  detached  from  the 
earth.  If  it  be  true,  as  is  asserted,  that  the  T)oWi?/z/>  C<//«/".«.  or  common 
Hinnmin};-Bird,  is  sornetimes  seen  about  the  ascidia  of  the  Sarracenke,  we 
seem  sate  in  conjecturing,  that  this  beautiful  bird  visits  these  tubes  for  the 
double  purpose  of  sipping  the  honeyed  fluid  and  of  eating  the  insects.  1  have 
elsewhere  shown  that  insects  constitute  a  part,  and  perhaps  a  considerable 
part,  of  the  food  of  thhTrorhUus. — See  the  Philadelphia  Medical  and  Physical 
Journal,  vol.  i.  part  i.  nrt.  xxiv. 

*  I  do  not  know  whether  this  sln^uHr  plant  (^Aqharin-m  sUiens  of  Lesche- 
nautt),  belo.:gini!:  to  the  natural  order  of  Snrculmuc,  has  yet  been  puhhcly 
figured  or  described  by  any  botanist.  I  have  seen  a  drawing  of  the  plant, 
which  is  a  native  of  Australasia,  in  the  possession  of  Mr.LescUenatiit,  v/hen 
I  had  the  pleasure  of  knowing  this  intelligent  botanist,  and  of  inspecting  a 
part  of  his  rich  collection  of  plants,  &c.  in  Philadelphia,  in  1807.  The 
A'/imriuni  grovvs  in  a  moi-it  but  firm  soil.  Its  radical  leaves  are  hollowed, 
and  are  in  shape  somewhat  like  a  water-pot.  tiach  pot  is  about  an  inch 
long,  and  is  capable  of  containing  a  good  deal  of  water. 
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XVI  r.  Case  of  Injury  of  the  Head. 

To  Mr,  Tilloch, 

Sir,  JLyiFFERF.NT  Numbers  of  vour  Mas^azine  havlno;  at 
limes  fallen  in  my  way,  and  seeing  that  several  medical 
cases  were  recorded ;  I  thought  1  would  send  you  the  fol- 
lowing notes  of  a  case  which  has  lately  come  under  my 
own  o[)5crvaiion,  that,  if  you  deemed  fit,  they  may  be  ia- 
sierted  in  your  widelv  circulating  Magazine. 

From  your  humble  servant, 

John  Burne. 

J.  T.  aged  36,  for  the  last  ten  months  has  been  a  con- 
stable. About  five  months  ago  he  was  struck  on  the  fore- 
head bv  a  man  he  was  endeavouring  to  secure.  He  felt  very 
little  inconvenience  from  the  blow,  and  went  about  his  em- 
ployment as  usual. 

Jan.  3,  1812.     He  said  he  was  very  unwell,  with  a  dull 
heavy  pain  in  the  head,  but  he  complained  of  nothing  else^ 
his  appetite  was  very  good  ;  his  bowels  pretty  regular  ;  his 
eyesight  very  good,  and  he  could  walk  about  quite  well. 
B-  Pulveris  Rhei. 

Terebinthinffi  Chiae  iiii  5].  M.  Ft.  pilulse  xxx,  qua- 
rum  duas  bis  die  sumat. 
li  Emp'asirum  Picis  compositum  Neucha. 
Jan.  7th,  he  found  himself  much  better;  the  pain  was 
nearly  gone,  and  he  thought  he  should  have  no    need  to 
apply  again.     The  above  treatment  continued. 

Jan.  17th.  I  have  heard  nothing  of  him  since  the  7th 
till  this  morning,  when  he  sent  to  request  that  I  would  visjt 
him,  for  he  was  confined  to  his  bed,  and  very  dangerously 
ill.  When  I  visited  him  (which  was  about  noon),  I  was 
informed  from  his  wife  that  he  had  continued  to  get  much 
better  till  the  l6th,  when  he  was  suddenly  seized  with  pain 
in  the  head,  giddiness,  trembling;  lost  his  speech,  and  the 
use  of  his  right  arm.  In  this  state  I  found  him  ;  the  light 
did  not  affect  his  eyes;  he  seemed  very  dull  and  stupid ; 
his  bowels  were  confineil  : 

li  Submuriatis  Hydrargyrl  gr.  vj. 

Pulveris  Rhei  gr.  x.  M.  Ft.  pulvis  slatim  sumendus 
ex  I'heriaca. 
R  Emplastrum  Lyttse  Neucha. 
"'Jan.  18th.     Bowels  have  been  purged  ;  has  passeda  very 
restless  night:  cannot  speak;  in  ofher  re?pects  the  same  : 
his  skin  hot  and  dry. 

H  3  B  Misturas 


1 1 8  Case  of  Injury  of  the  Head. 

B  Misturae  Camphorae  '^v]. 

Liquoris  Ammohiae  Acetatis  ^\]. 

Liquoris  Antimonii  tartarizati  51] .  M.  Fiat  mistura, 

cujiis  simiat  cochleana  duo   ainpla  quartis   horis. 

Jan.  19th.  No  better;  has   passed  a  very  restless  night: 

cannot  speak :    right  arm  still   insensible,   and  he  has  no 

power  to  move  it. 

R  Submuriatis  Hydrargyri  gr.  j. 
Pulveris  Antimonialis  gr.  ij. 

Nitratis    Potassae  gr.   xv.   M.    Fiat   pulvis   quartis 
horis  sumendus  ex  Melle. 
I^  Emplastrum  Lyttae  largum  toto  capite. 
Jan.  20th.  Somewhat  better;  can   speak   a  few   words^ 
but  very  indistinctly  :  has  had  no  sleep;  the  light  during 
the  whole  time  has  produced  no  pain  or  inconvenience  to 
his  eyes:  there  is  much  stupor  and  dulness  about  himj 
he  complains  of  nothing,  but  shakes  his  head  when  he  is 
asked  how  he  does.     The  powders  continued. 

Jan.  21st.  JHas  had  a  little  sleep;  can  speak  rather  more 
distinct ;  his  right  arm   is  sensible  to  the  touch,    and   he 
can  move  it  a  very  little.     The  same  treatment  continued. 
Jan.  22d.  His  bowels  are  regularly  open;  has  passed  a 
better  night ;  motes  his  right  arm  rather  more  freely,  and  can 
take  a  little  food.  The  powders  continued,  but  not  so  often. 
Jan.  24th.  Much  better;  can  sit  up  in  the  bed  and  eat 
some  meat;  sleeps  tolerably  well,  but  has  a  troublesome 
tickling  cough.     The  powders  are  discontinued. 
B  Oxymellis  Scillae. 

Syrupi  Papaveris  aibi  aa  5j-  M. Cochleare  minimuna 
urgenti  tus^e  capiat. 
.Tan.  30lh.  Cough  relieved :  has  taken  no  other  medicine  j 
be  is  able  to  get  up  and  walk  about  the  room:  appetite 
pretty  good  ;  his  right  arm  is  niore  sensible,  and  he  can 
move  it  much  better;  speaks  more  distinctly.  I  put  a  se- 
ton  in  the  back  part  of  the  neck,  ai>d  ordered  him  to  take 
no  iviedicine  w  hatever. 

Feb.  12.  The  seton  has  discharged  copiously,  and  he  has 
found  very  great  benefit  from  it;  he  sits  up  all  day ;  cart 
walk  very  well ;  has  quite  recovered  ihe  use  of  his  arm  : 
appetite  very  good  ;  sleeps  very  well,  and  can  speak  nearly  • 
as  well  as  ever,  and  now  wants  nothing  but  strength  to  en- 
able him  to  resume  hi»  former  employment. 

Is  it  not  most  probable  that  tbe  above  symptoms  were    • 
occasioned  by  effusion  causing  compression  in  consequence    - 
of  the  blow,  or  by  inflanunation  i^     The  symptoms  seemed  ^?' 
to  indicate  the  former  more  than  the  latter. 

Hauon  Garden,  Feb.  17, 1812.  XVIII.    Cb»»- 
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XVIII.  Comnmnications  from  Mr.  Allan  and  Mr.  Stan- 
CLiFFE  o?i  Allan's  Dividing  Instrument. 

To  Mr.  Tilloch. 

Sir,  1  BEG  leave  to  inform  yon,  that  Mr.  Slancliffe  wrote 
his  first  opinion  of  my  improvement  on  the  mathematical 
Dividing  Engine,  after  he  went  home  from  seeino-  the 
wooden  model  at  the  Society's  house,  and  before  he  saw 
the  engine  itself.  As  t  was  surprised  to  see  such  an  opinion 
inserted  in  the  Society's  Transactions,  after  giving  his  ap- 
probation in  so  strong  terms  when  before  the  Gentlemen  of 
the  Committee  of  Mechanics  appointed  by  the  Society  of 
Arts  to  view  the  engine  at  my  house  on  the  13th  of  De- 
cember 1610,  I  mentioned  the  circumstance  to  him,  and 
lold  him  of  some  observations  in  a  certain  obscure  publica- 
tion ;  in  consequence  of  which  he  has  thought  proper  to  fa- 
vour me  with  the  enclosed  paper. 

Mr.  Stancliffe  has  for  many  years  been  justly  celebrated 
for  his  extraordinary  nicety  in  dividing,  as  well  as  for 
his  extensive  knowledge  of  the  most  useful  instruments 
in  the  mathematical  line ;  and  any  ideas  that  he  commits 
to  paper  on  the  subject  of  mechainsm  I  consider  to  he 
worthy  of  notice  3  and  I  hope  you  are  of  the  same  opinion. 
If  so,  I  should  be  very  happy  to  see  it  published  in  the  next 
Number  of  the  Philosophical -Magazine. 

I  am,  bir,  with  true  respect, 

Your  obedient  servant, 

February  19,  1812.  JamES  AlLAN. 


[COPY.] 
To  Air.  Allan. 

Sir, — I  HAVE  lately  seen  in  the  Retrospect  (No.  30) 
of  philosophical,  mechanical,  Sec.  discoveries,  some  very 
strange  remarks  in  the  observations  on  the  improvement  on 
the  Dividing  Engine  made  by  you,  which  1  am  clearly  of 
opinion  must  have  had  their  foundation  in  prejudice  or  ex- 
treme ignorance,  or  perhaps  both.  Here  I  shall  not  enter 
into  any  detail  or  vindication  of  v.  hat  T  said  respecting  my 
opinion  before  the  Gentlemen  of  the  Society  of  Arts,  of 
the  great  periection,  I  believed,  and  do  still  believe,  that 
may  be  produced  from  your  plan  of  racking  or  cutting  the 
teeth  of  a  circle  fbr  the  purpose  of  dividing  mathematical 
instruments.      However,  by    way   of    explanation,  I    will 

H  4  sli^ihtly 

.:;>V.?r-,   St  \   : 
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sliirhtly  touch  on  a  few  points  as  a  corroboration  of  my 
forin'jr  opinion. 

When  the  wooden  model  of  the  wheel  and  ring  was  first 
put  into  niv  hands  at  the  Society's  house,  I  iaimediatelv  saw 
the  areat  utihty  of  the  ring.  I  am  siill  in  the  same  opini<ni, 
that  the  principle,  which  is  not  attended  with  any  great  ue- 
y;ree  of  difficulty  in  formation,  will  be  found  to  produce  that 
accuracy  which  I  think  is  not  likely  soon  to  be  excelled. 
The  great  improven)ent  which  has  been  made  in  lathes  for 
turt\ing.  large  work  would  render  that  part  of  the  operation 
quite  easv,  even  it  it  was  carried  to  six  feet  or  more  in  dia- 
meter. A  partial  expansion  at  the  time  ot  racking,  seems 
to  me  one  of  the  greatest  objections  that  can  be  made 
to  a  larii'e  size,  and  the  bad  effects  of  that  I  believe  mii!;ht 
be  overcome. 

To  that  extraordinary  remark  in  the  Retrospect,  saying, 
''  VVe  .can  conceive  cases  in  which  the  effect  of  the  shitting 
would  be  to  diminish  the  size  ol  one  or  more  ot  the  teeth 
each  tinie  below  that  of  the  rest,  instead  of  equalizing 
them,  and  fmally,  to  cut  some  of  thenj  awav  entirely," 
I  shall  ujake  no  reply  ;  only,  that  it  cannot  take  place 
without  an  error  of  at  least  one  whole  tooth,  before  the 
shifting  of  the  ring.  Any  man  that  knows  the  principle  of 
a  wheelbarrow  will  see  the  absurdity  of  this  remark  in  a 
moment. 

1  hope  it  is  mentioned  in  the  Transactions  of  the  Society 
of  Arts,  that  when  under  the  operation  of  racking  or  form- 
inp"  the  teeth,  the  ring  must,  after  being  reversed  or  moved 
180^  once  or  twice,  which  will  produce  correctly  ail  the  way 
round  opposite  teeth,  although  unequal  in  themselves,  be 
shifted  one  quarter  or  90" ;  and  then  proceed  with  the  racking 
and  reversing  as  before,  which  will  in  the  end,  I  have  no 
doubt,  provided  all  the  work  and  apparatus  concerned 
is. good,  produce  the  number  of  equal  teeth  required 
round. a  circle,  for  the  purpose  of  dividing  mathematical 
instrumenis  probablv  noi  yet  equalied.  1  have  had  some 
experience  in  these  ihitigs,  which  I  hope  will  allow  me  to 
spoak  with  that  confidence  »  (.\o  on  tliis  point,  'i'heim- 
slrument  aliuded  to  in  the  Retrospect  is  the  lirst  essay  on 
the  art  of  dividin;!;  by  the  rack  and  screw,  brought  forth  by 
Dr.  Ilock  in  the  y<?ai'  1674,  was  merely  a  qv;adrant  for 
the  piirpose  ot  astronomy,  with  teeth  cut  with  a  screw  all 
the  way  on  thc;  outer  edge  ;  which  was;  not  into  degrees 
and  minutes.,  hut  their  true  v;ikie  was  to  be  found  af'.tr- 
watds :   therefore  it  Vv  as  n/)t  inU-uded  as  a  macliiae  to  divide 

others 
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otbtTS  with.  The  plan  was  soot)  abandoned  by  the  Doctor 
on  account  of  its  inaccuracv.  As  far  as  f  was  ever  able  lo 
learn,  I  believe  iny  old  master,  Hcndly  of  York,  was  the 
first  that  ever  made  an  engine  to  work  all  the  way  round  by 
a  screw,  to  divide  with.  It  was  about  13  inches  diarneteri 
and  cut  into  36o  leeth  or  degrees.  1  have  worked  with  it 
many  a  day,  both  in  the  dividing  and  cutting  down  way.  - 
Mr.  Smeaton  saw  it  in  the  year  1/41,  and  he  has  told  me 
since  that  he  believed  it  was  n)ade  about  t\%o  years  before 
that  time.     Now  72  or  "3  years. 

Now  I  will  on  your  ]ilan,  just  in  a  few  words,  run  ov«r 
the  whole  of  the  operation  of  making  the  teeth,  x^il  the 
apparatus  being  prepared  and  quite  ready  for  the  cutting 
part,  1  would  first  start  on  Ramsden's  plan  by  the  dots, 
one  half  or  nearly  of  the  whole  depth  of  tlie  teeth.  This 
done,  the  screw  has  now  got  a  tirm  liold  of  the  teeth,  and 
plenty  of  rnou)  for  correcting  by  the  ring,  before  the  finish, 
any  ineqiiality  that  can  exist  in  the  complete  circle.  Having 
arrived  at  tliis  point,  I  consider  the  work  in  a  forward  state, 
and  the  difliculty  all  over.  So  much  accomplished,  I  would 
proceed  no  further  on  Ramsden's  plan,  but  would  have  re- 
course to  the  correcting  riuii,  j)roceed  with  the  rackinir  and 
shifting  in  the  manner  described  above.  Towards  the  last  1 
would  shiit  the  ring  every  time  it  was  once  worked  round 
by  the  screw  cutter.  By  this  movino;  the  rinir  to  half  arid 
to  quarters  alternately,  all  those  errors  will  be  perfectly 
corrected  without  much  attention  of  the  workman. 

Tlie  Retrospect  says  you  have  given  no  proof,  but  bold 
encomiums  on  the  perfection  of  your  instrument,  and  denies 
its  self-evirience.  I  really  do  p.ot  know  any  greater  test 
that  it  can  be  put  to  than  may  be  done  by  the  ring-,  winch 
is  certainly  a  part  of  the  machine. 

I  am  confident  in  my  own  mind,  that  with  making  some 
little  cliangc,  the  whole  of  this  piece  of  business,  1  rtiean 
cutting  or  racking  the  teeth  truly,  might  be  accomplished 
to  the  greatest  degree  of  exactness,  without  steady  pins  or 
even  lines  (only  a  few  pencil  marks)  by  contact  itself,  which 
Mr.  Smeaton  says,  and  seems  to  have  proved,  in  the  Hhilo- 
fcophical  Transactions  (tf  the  year  1755,  is  fifieen  times 
nearer  the  truth  than  coincidence.  Respecting  vour  im- 
provement ui  the  dividing  engine,  by  what  I  have  said 
above,  you  will  pereeive  that  I  still  support  my  first 
opinion,  thai  it  is  a  great  and  imporianl  discovery  ; 

and  rciviain,  sir,  vouis  truly; 

Little  Mary  )e-Bone  Street,  John  St..\NCLIFF£. 

Fob.  10,  ibi'J. 

P.S.— I 
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P.S. — I  must  say  this,  that  I  think  the  Gentlemen  of  the 
Society  of  Arts.  Sec.  are  very  uni'andsc^mely  treated  by  the 
critic  to  whom  I  have  alluded,  as  if  they  exercised  no  judge- 
ment on  whom,  or  for  what,  they  bestow  their  honourable 
and  bountiful  rewards. 


XIX.  An  Anmer  to  the  Observations  of  Dr.  Pearson  (see 
our  last  Number)  on  certain  Statements  respecting  the 
alkaline  Matter  contained  in  dropsical  Fluids,  and  in 
the  Serum  of  the  Blood.  By  Alex.  Marcet,  M.D. 
F.R.S.  one  of'  the  Physicians  to  Guy's  Hospital. 

To  Mr.  Tilloch. 

Sir,  xXLTHOtGH  T  feel  disinclined  to  engage  in  any  public 
philosophical  controversy,  especially  when  the  object  is  to 
vindicate  statements,  the  truth  of  which  any  common  ob- 
server may  easily  ascertain  by  experiment;  yet,  as  there  are 
some  points  in  the  above  communication  which  do  not 
place  the  question  in  its  proper  light,  and  might  mislead 
those  who  have  no  opportunity  of  referring  to  the  original 
documents,  I  have  thought  it  necessary  to  offer  in  return 
a  few  observations.  The  state  of  the  question  is  simply 
this  :  ail  chemists  have  for  a  long  time  agreed  that  the 
blood,  and  probably  all  the  animal  fluids,  contain,  together 
with  various  neutral  salts,  a  certain  portion  of  alkali  not 
combined  with  any  acid.  This  alkali  has  generally  been 
considered  as  being  soda,  althongli  a  few  chemists  had  also 
noticed  traces  or  potash  in  some  of  these  fluids.  Dr.  Pear- 
son, on  the  contrary,  in  examining  various  kinds  of  animal 
substances,  and  especially  of  expectorated  matter,  was  led 
to  conclude  th^it  the  whole  of  the  uncombined  alkali  con- 
tained in  the  animal  fluids,  was  potash  ;  and  that  they  did 
not  contain  uncombined*  soda  in  any  proportion  what- 
ever. 

In  analysing  the  fluids  of  dropsy,  I  was  naturally  led  to 
inquire  into  this  questi'tt),  and  the  resu:ts  obtained  induced 
me  to  conclude,  mat  the  only  uncombined  alkali  present  in 
the  blood,  or  otlKi  animal  lluidp,  was  soda;  and  that  the 
indications  of  potash,  which  by  applying  the  test  used  by 
Dr.  Pearson  i  was  able  to  detect  in  these  fluids,  were  owmg 
to  the  presence  of  that  alkali  in  a  stale  of  combination 
with  the  muriatic  acid.  '«J* 

The   experiments  I   adduced   in  evidence  were   of  two 

*  J>y  tbe  expression  uiicomlined,  I  mean  not  combined  with  acid. 

■'>"'"  kinds; 
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kinds;  some  of  them  showing  that  the  uncombined  alkali 
was  soda,  and  others  that  it  was  not  potash. 

Portions  of  saline  matter  being  procured  from  various 
animal  fluids  by  evaporation  and  incineration,  and  brought 
by  subsequent  redissolution  and  evaporation  to  a  crystalline 
state,  crystals  of  determinate  forms  were  obtained,  some 
of  which  appeared  to  consist  exclusively  of  subcarb^jnat  of 
soda,  some  of  muriat  of  soda,  and  others  of  muriat  of 
potash ;  but  none  could  be  delected  which  appeared  to 
contain  any  carbonat  of  potash. 

Other  similar  portions  of  the  saline  matter  being  treated 
with  acetic  acid,  in  order  to  bring  any  uncombined  alkali 
present  to  the  state  of  acetat;  and  alcohol  being  added 
with  a  view  to  separate  these  acetats,  the  residue  of  this 
alcoholic  solution  appeared  to  consist  almost  solely*  of 
acetat  of  soda;  whilst,  on  the  other  hand,  potash  was 
found  in  the  residue  left  undissolved  by  the  alcohol. 

In  these  various  trials  the  presence  of  potash,  in  a  state 
of  combination,  was  proved  by  the  tests  of  oxymuriat  of 
platina  and  tartaric  acid,  both  of  which  form  precipitates 
with  potash,  and  not  with  soda. 

The  uncombined  alkali,  on  the  contrary,  was  shown  not 
to  be  potash  by  the  last-mentioned  tests  failing  to  indicate 
the  presence  of  that  alkali ;  whilst,  on  the  other  hand,  it 
was  proved  to  be  soda  by  the  action  of  nitric  acid,  which, 
in  combining  with  it,  formed  crystals  of  a  ihomboidal 
instead  of  a  prismatic  figure. 

I  shall  not  enter  into  the  particulars  of  these  operations, 
because  they  are  minutely  related  in  the  communication 
which  has  given  rise  to  this  discussion ;  but  I  shall  now 
rapidly  exanjine  the  principal  objections  which  Dr.  Pearson 
has  made  to  the  above  conclusions. 

Dr.  Pearson's  first  ground  of  complaint  is,  that  Instead 
of  showing  his  conclusions  to  have  been  erroneous,  that  is, 
I  conceive,  instead  of  following  him  step  by  step  in  his 
inquiry,  I  have  contented  myself  with  exhibiting  my 
own  experiments  and  conclusions.  But  f  beg  to  observe, 
that  the  object  of  my  inquiry  was  not  to  repeat  Dr.  Pear- 
son's experiments,  but  to  examine  dropsical  fluids;  and 
that,  if  in  the  course  of  my  analysis  I  met  with  results 
which  militated  against  'his  conclusions,  it  could  not  be 
reasonably  expected,  that  in  stating  these  results  I  should 
think  it  incumbent  upon  me  to  wade  through  his  laborious 

*  A  trace  of  potash  was  detected  in  the  alcoholic  solution  ;  but  it  must  be 
remembered  that  alcohol,  however  rectified,  will  take  up  minute  portions  of 
mariat  of  potash,  or  indeed  of  almost  any  other  soluble  salt, 

researches 
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researches  on  the  various  forms  of  sputum  or  expecloratccl 
matter.  I  might  indeed  have  abstained  altogether  from  re- 
ferring to  his  labours;  but  I  thought  it  due  to  him,  as  a 
philoi-opliical  inquirer  long  known  in  the  chemical  world, 
to  point  out  such  similarities  or  discordances  of  results  as 
occurred  in  our  respective  experiments;  thus  referring  the 
matter  to  the  decision  of  physiologists,  and  showing  that 
there  was  no  wish,  on  my  side,  to  overlook  the  authority  of 
former  inquirers. 

In  endeavouring  to  analyse  the  various  objections  brought 
forward  by  Dr.  Pearson,  I  am  so  often  at  a  loss  to  under- 
stand his  n)caning,  and,  I  must  add,  so  much  embarrassed 
bv  the  obscure  and  inaccurate  manner  in  which  he  has  stated 
some  of  my  own  proceedings,  that  it  would  be  a  task  equally 
fruitless  and  laborious  to  follow  his  steps  closely.  I  must, 
therefore,  as  much  as  possible,  select  those  objections 
which  are  of  a  specific  nature,  and  may  be  answered  by  an 
appeal  to  experimental  evidence.  Such  is,  for  instance, 
the  argument  which  he  employs,  no  less  than  three  times, 
(once  in  support  of  his  own  experiments,  and  twice  with  a 
view  to  invahdate  mv  inferences,)  on  the  eifects  of  alcohol 
and  acetic  acid, — which  argument  is  founded  upon  his  belief 
that  acetat  of  soda  is  not  soluble  in  alcohol,  and  that  it  is 
not  a  deliquescent  salt;  two  palpable  errors,  which  half  a 
grain  of  this  salt  and  a  few  drops  of  alcohol,  with  no  other 
apparatus  than  a  watch-glass,  would  have  enabled  him  to 
rectify. 

But  the  objection  which  recurs  most  frequently,  and 
tliat  upon  which  the  greatest  stress  is  laid,  is  the  minute- 
ness of  the  quantities  of  saline  matter  subjected  to  experi- 
ment. It  would  appear  that  Dr.  Pearson  questions  whether 
a  few  grains  of  saline  matter  may  be  expected  to  yield  re- 
sults similar  to  those  which  would  be  obtained  from  larger 
ouantities;  whether,  for  instance,  the  same  inferences 
might  be  drawn  from  rhomboidal  crystals  of  a  minute  size, 
as  from  similar  crystals  of  larger  dimensions  ; — or,  whether 
experiments  tried  upon  an  ounce  or  two  of  my  dro])sical 
fluids,  may  be  brouglit  into  competition  w'nh  those  which 
he  performed  upon  two  or  three  pints  of  his  ropy  sputum  ? 

Sucli  a  scepticism,  I  must  own,  I  have  njyself  never  en- 
tertained. I  have  always  thought,  on  the  contrary,  that  the 
cheti)ical  [jropertics  which  belonged  to  a  particle  of  matter 
were. exactly  similar  to  those  which  would  be  found  to  be- 
lonor  to  a  whole  mountain  of  the  same  substance;  that  a 
rhomb  of  only  one  hundredth  part  of  an  inch  might  be 
characterized  by  its  foim  as  distinctly  ^i  one  a  hundred 

limes 
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times  larger  *.  But!  carry  the  point  still  further  ;  fori 
go  the  length  of  helieving,  that  many  experiments  of  re- 
search may  be  wonderfully  facilitated  by  analysing  upon  a 
small  scale — that  a  great  deal  of  convenience,  of  ceconomy, 
and  sometimes  even  of  accuracy,  may  thus  be  gained  ;  and 
that,  in  some  instances,  we  even  acquire  new  powers  of  in- 
quiry by  operating  upon  small  quantities  f. 

Thus,  were  it  not  for  the  assistance  of  minute  microscopic 
observation,  a  great  number  of  important  facts  which 
have  enriched  chemistry  within  the  last  twenty  years,  would 
in  all  probability  have  remained  undiscovered  ;  and  this 
countiy  might  not  have  obtained  that  first  rank  in  philoso- 
phical chemistry,  to  which  it  has  but  lately  been  raised,  and 
which  it  had  lonn;  held  in  other  departments  of  science. 

Is  it  nect?sarv  that  T  should  specify  particular  instances? 
Can  any  philosopher,  attentive  to  the  progress  of  analytical 
chemistry,  overlook  so  many  discoveries  in  which  neither 
furnace,  nor  fors^e,  nor  subterraneous  laboratories,  have 
bet-n  concerned — in  which  a  watch  glass,  a  blow-i)ipe,  and 
a  few  drops  of  chemical  re  agents,  have  been  all  the  in- 
struments required?  Were  not,  for  instance,  the  analyses  of 
the  Iceland  springs  by  Dr.  Black  (the  same  eminent  phi- 
losopher to  whom  Dr.  Pearson  appeals  as  an  authority 
against  nucroscopic  observations)  performed  upon  quanti- 
ties of  saline  matter  of  astonishing  minuteness  ? — Surely  Dr. 
Pearson  cannot  have  forgotten  that  it  was  by  the  accurate 
examination  of  only  a  few  grains  of  matter,  that  the  na- 
ture of  no  less  than  five  kinds  of  urinary  calculi  has  been 
ascertained,  and  their  discrimination  rendered  easy  and  cer- 
tain— that  the  nature  of  diamond  has  been  established — that 
no  less  than  four  new  metals  h.ave  been  discovered  in  the 
crude  ore  of  platina — that  the  similarity   between  all  the 

*  Thu5.  I  have  no  hesitation  in  maintaining  that,  unless  it  be  proved  that 
pitrat  of  potash  may  crystallize  in  rhon^bs,  my  conclusions  respecting  the 
particular  point  in  quest-on,  would  stand  upon  that  evidence  alone;  or  that 
unless  it  be  shown  that  carbonat  of  potash  may  crystallize  in  cubes,  my 
jnl'orence  respecting  the  presence  of  niuriat  of  potasli  stands  uncontro- 
Tcrfccl. 

With  regard  to  my  attempt  at  expressing  centesimal  parts  of  grains, 
which  is,  with  some  apparent  reason,  noticed  as  an  instance  of  singular  pre- 
tension to  accuracy,  I  beg  to  observe,  that  I  have  never  actually  attempted 
to  vvcjgh  smaller  ijiiantitics  than  decimal  parts  of  grains;  and  whenever 
smaller  fraction?  have  been  expressed,  they  have  arisen  from  a  conversion 
of  those  numbers  to  some  general  standard. 

f  I  would  also  observe,  whilst  upon  this  subject,  that  there  is  a  degree  nf 
neatness  gained  by  reducing  the  scale  of  operations,  which  is  often  incotn- 
patible  with  processes  conducted  in  the  large  way  :  thus,  I  have  never  found 
)'.  necessary,  in  analysing,  to  introduce  amongst  tlie  enumeration  of  contents 
"  a  little  dut,"  as  some  old-school  chemists  have  been  in  the  habit  of  doing. 

meteoric 
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meteoric  stones  has  been  proved — that  the  ideniitv  of  the 
chemical  agencies  of  electricity,  whether  exciitJ  by  the 
coninion  machine,  or  by  the  Voltaic  battery,  has  been 
demonstrated — that  in  a  ntighbouring  country  the  forma- 
tion of  crystals  has  been  explained  upon  systematic  prin- 
ciples— that  amongi-t  iis  a  new  and  wondenully  Kcnrate  in- 
strument oi  crvsiallography  has  been  inventeii — and  above 
all,  tliat  the  metallic  bases  ot  alkalies,  ihose  extraordinary 
bodies  which  nature  had  hitherto  conteaied  under  an  im- 
penetrable disguise,  have  at  lat>t  been  brought  to  light  1  Let 
it  be  remembered  as  one  of  the  most  glorious  circumstances 
of  that  discovery,  that  it  was  by  examining  mere  at';ms  of 
these  substances  that  their  propenics  wore  first  ascertained  j 
and  that  when,  in  consequence  oi  subsequent  improvements 
in  the  mode  of  obtaining  these  bodies,  thev  were  procured 
in  larger  quantities,  and  their  general  properties  were  re- 
examined, no  error  was  discovered,  and  no  important  in- 
formaiion  was  added  to  that  which  had  originally  been  gained 
from  microscoj)lc  quantities. 

It  is  far  from  my  intention,  however,  to  contend,  that, 
on  some  occasions,  new  and  important  I'acts  may  not  be, 
brought  to  light  by  means  of  jiroccsses  ccnducied  upon  an 
extensive  scale,  which  wonld  not  admit  of  being  reduced 
to  a  small  compass.  I  only  mean  to  assert,  thai  such  in- 
stances are  comparatively  but  rare  ;  and  that  no  philippic 
against  the  exanimation  of  small  objects— no  appeal  to  old 
masters — no  slight  upon  modern  improvements,  ought  to 
deter  chemical  inquirers  from  adopting  methods  which 
some  of  our  contemporaries  have  employed  with  so  much 
utilitv  and  success. 

Amongst  oiher  inavcuracies  in  the  critique  which  has 
given  rise  to  these  remarks,  my  paper  on  dropsical  fluid's 
has  been  represented  as  being  the  joint  work  of  Dr.  Wol- 
laston  and  myself-,  for  which  supposition  there  was  no  other 
authority  than  a  note  in  the  paper  in  question,  in  which  I 
acknowledged  my  obligations  to  Dr.  Wollaston  for  ihef"^ 
information  and  assistance  which  I  have  on  this  and  other 
occasions,  derived  from  his  kindness.  I  need  not  say  how 
highly  1  should  have  been  flattered  bv  such  an  association'; 
hut  1  think  it  due  to  him  to  state,  not  only  that  he  had  no' 
share  in  the  general  inquiry,  but  that  he  did  not  even  see 
the  paper  in  qiiestion  previous  to  its  publication. 

1  cannot  retrain  from  noticing,  amongst  Dr.  Pearson's 
remarks,  another  kind  of  liceiue  which  appears  to  me 
still  less  warrantable.  I  allude  to  tiie  practice  of  quoting 
in  italics,  or  placing  between  inverted  coniiTias,  words  or 
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phrases  which  have  not  been  used,  and  to  seize  upon  ihem 
as  a  subject  of  nclicule.  This  is  the  case  with  some  pro- 
posed elegant  changes,  and  with  ^iv  supposed  recommen- 
dation t<.  transfer  chemistry  to  the  *'  fire-side  of  the  draw- 
ing-room :"  expressions  which  I  have  not  used,  and  yet 
upon  which  Dr.  Pearson  has  thought  pro))er  to  be  extremely 
jocular. 

I  have  only  further  to  add,  that  should  Dr.  Pearson  again 
write  upon  the  suoject,  I  shall  not  easily  he  induced  to  re- 
sume the  controversy.  I  am  sorry,  therefore,  to  see  it  inti- 
mated at  the  conclusion  of  his  paper  that  be  pr'iposes  to 
continue  his  ob-^ervations  in  your  luxt  Number ;  and  as  it 
appears  that  those  intended  remarks  are  meant  as  a  return 
for  the  notice  which  I  have  taken  of  his  papers,  F  regret  the 
more  that  he  should  take  so  much  troul)ie.  For  praise^ 
when  used  as  the  vehicle  of  irony,  is  the  worst  kind  of  cen- 
sure. The  discovery  of  truth  ought  to  be  the  only  object 
of  philosophical  discussion.  There  are,  doubtless,  many 
errors  in  my  huinble  attempts  at  chemical  analysis;  but 
unless  Dr.  Pearson  p-^ints  out  those  errors,  or  brin2;s  for- 
ward new  iacts  connected  with  my  iuqu  ries,  I  confess  that 
I  had  much  rather  he  would  not  again  honour  them  with 
his  notice. 

"  Quicquid  id  est,  timeo  Danaos  et  dona  ferentes." 

I  remain,  sir,  Sec.  <^cc. 
RusselSquare,  Fcb.21,1812.  AlEX.  MaRCET. 


XX.  Description  of  the  DJacatoptron.     Comnumicati'd  vy 
Dr.  GiBB£S,  of  Bath. 

Various  optical  iustrurnents  have  been  applied  to  the 
purposes  of  drawing  and  copying,  and  have  been  carried  to 
a  great  degree  ol  perfection.  The  Camera  tibscura,  the 
Delineator,  and  Camera  lucida,  have  severally  been  justly 
celebrated  for  the  facility  ot  tracing  or.dines,  and  the  rules 
of  perspective  have  been  correctiv  illustrated  by  these  re- 
presentations of  natural  objects  on  a  y  lain  surface. 

The  ffreat  simplicity  of  the  instrument  now  about  to  be 
described,  may  entitle  it  to  rank  amona,  the  most  u'-eful  of 
the  kin  J,  as,  to  the  advantage  ot-  its  simple  siructure  and 
applicability  without  straining  the  eyes,  it  adds  a  degree  of 
truth  not  to  be  t  xceeded.  Withcjut  the  aid  of  addnional 
reflecting  surfaces,  this  instrument  represents  its  objects  as 
an  ordmary  mirror,  at  the  same  time  that  it  allows  suffi- 
cient transmitted  light  to  pass  for  the  guidance  of  the  hand 
behind  it.     Thus,   by  a  very  Utile  management,  both  the 

hand 
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hand  directing  the  pencil,  and  the  object  to  be  traced,  may 
be  equr^lly  well  defined  and  clear.  Another  advantage  pos- 
ser^sed  by  this  apparatus  is,  that  very  little  light  is  lost,  as  is 
the  case  where  many  glasses  intervene  between  the  object 
and  its  representation.  The  application  is  also  immediately 
obvious  to  the  most  careless  observer. 

Take  a  pertcclly  clear  piece  of  glass,  a  foot  square,  well  po- 
lished and  iquite  even,  and  parahel  throughout ;  place  this  in 
a  frame  (PI.  III.  fig.  1.)  abuut  one  inch  and  a  half  wide,  and 
one  inch  thick,  and  instead  of  wood  at  the  bottom  of  the: 
frame  pl^ce  a  brass  wire  or  narrow  and  thin  plate  which 
will  hold  the  three  sides  together,  and  prevent  the  glass 
from  failing  out,  as  it  must  rest  on  the  wire  or  plate,  which 
should  be  fastened  tiglit  to  the  feet  of  the  frame. 

I'he  feet  must  be  exactly  at  right  angles  with  the  frame, 
so  that  when  the  plate  is  placed  upon  an  even  table,  it  will 
stand  perpendicular.  In  the  upper  part  of  the  frame  at /;, 
make  a  long  groove,  in  which  insert  the  brass  sight  an  inch 
broad  (fig.  7.)  liaving  the  small  eye-hole  c;  this  is  to  be 
fastened  at  top  by  tlie  screw  d,  which  may  be  screwed  up 
or  loosened  at  pleasure. 

Divide  the  frame  (fig.  5.)  into  two  equal  parts,  beginning 
at  the  upper  part  from  the  groove  h,  to  the  bottom  of  the 
feet  6,  or  of  the  brass  wire.  Divide  again  the  lower  part 
from  e  into  eight  equal  parts,  and  on  each  side  of  the 
frame  bore  holes,  taking  great  care  to  place  them  exactly 'at 
the  eight  measured  points. 

A  board  (fig.  6.)  is  called  the  table,  of  the  breadth  of  the 
frame,  in  which  two  brass  pins  are  fastened  of  such  size- 
that  they  may  exactly  pass  into  tlie  holes  to  raise  the  table 
to  diiTercnt  heights  corresponding  v.iih  the  holes  in  the 
frame  ^  otherwise  you  cannot  magnify  or  diminish  objects 
correctly  according  to  the  size  you  may  wish  to  obtain. 
On  the  opposite  side  of  the  table  are  supports  at  each  cor- 
ner, so  pi.;ccd  that  they  may  be  conveniently  pushed  up  or 
down.  The  supports  pass  through  two  holes  in  the  table, 
and  in  each  are  eight  small  holes  of  the  same  size  as  those 
in  the  frame,  so  that  by  means  of  a  brass  wire  under  the 
tabic  it  may  be  kept  fast  in  a  horizontal  position. 

The  blind  (fig.  2.)  is  made  of  a  piece  of  wood,  bevelled,  one 
fool  long,  one  mch  and  a  half  wide,  and  one  inch  in  thick- 
ness. A  brass  or  iron  rod  is  bent  in  such  a  manner  as 
to  form  a  square,  and  the  wood  screes  as  a  sup|)ort  to  it-. 
This  frame  is  then  covered  with  writing  paper,  which  should 
he  of  moderate  thickness.  When  you  make  use  of  the 
apparatus,  place  the  object  h  upon  a  flat  table  on  a  level 
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wlih  the  window  ;  on  the  right  hand  lay  some  blank  pa- 
per, upon  which  a  person  may  diaw  ;  and  bci.veeh  the  two 
place  tlie  Diacatoptron  or  transparent  reflecting  plate  ot 
glass  iu  its  t'raoie  ;  place  the  blind  k  at  right  angles  with 
ihe  glass  on  the  right  hand,  so  that  the  drawing  paper  may 
lie  in  the  broken  •>hade,  and  a  person  looking  through  ihe 
glass  from  the  left  side  will  observe  the  object  exactly  de- 
siiined  upon  ihe  paper.  If  the  figure  is  not  sufficiently 
distinct,  you  niay  darken  the  blind  by  hangino;  a  paper 
upon  It ;  if  it  siioulii  darken  too  much,  you  place  it  a  little 
further  from  tlie  glass. 

It  is  of  much  consequence  that  the  proper  decree  of 
shade  should  be  thrown  upon  the  paper  ;  for,  if  it  is  too 
dark,  you  will  neither  see  ilistinctly  tb.e  lines  of  the  draw- 
ing which  you  copy,  nor  the  point  of  your  pencil  :  if,  pn 
the  contrary,  it  is  not  sufficientlv  dark,  vou  will  work  at 
randoiTi,  and  the  representation  \\\\\  be  faint.  In  cojiying 
after  this  manner  you  do  not  make  use  of  any  eye  hole, 
because  the  eye  is  easily  kept  in  the  proper  direction,  as  the 
drawing  remains  in  its  appropriate  situation  ;  but  in  the 
following  experiments,  where  the  objecis  are  diminished 
or  magnified,  whether  a  picture  or  prospects  in  perspec- 
tive, the  eye  hole  must  be  always  used,  since  it  is  necessary 
to  look  exactly  and  constantly  at  ihe  same  point  of  view. 

The  diminishing  of  an  object  is  effected  by  raising  the 
height  of  the  table.  Since  the  object  placed  on  the  left  side 
of  the  glass  is  always  represented  on  the  right  side,  although 
the  surface  of  the  tal)le  should  not  be  of  an  unilbrm  height. 
It  Will  he  found  that,  if  you  take  a  fixed  point  of  view,  the 
object  will  be  diminished  the  nearer  tiie  reflected  image 
approaches  to  this  point,  and  will  be  iiiagnified  as  the  re- 
flected and  transmitted  image  is  made  to  recede  from  the 
eye.  Or  rather,  the  irjage  will  appear  larger  than  the  ob- 
ject when  it  is  removed  further  from  the  fixed  eye  than  the 
object  itself,  and  vice  versa. 

This, may  be  seen  clearer  by  fig.  5.  The  parallel  lines- 
1,  2,  3,  4,  5,  6,  7,  8,  represent  tlie  different  heights  of  the 
tabic.  If  now  the  line  h  were  to  be  diminished,  it  would 
be  reduced  ^  upon  the  table  at  1,  ^  at  2,  I  at  3,  and  at  4 
■\,  as  is  shown  by  the  lirACS  of  sight  where  the  parallel  lines 
intersect. 

Fig.  3.  represents  the  Diacatoptron  when  the  letter  e 
is  diminished  ^  ;  the  table  with  the  paper  is  placed  in  the 
fourth  hole. 

Fig,  4.  represents  the  magnifVmg  of  an  object  when  the 
table  is  on  the  left  side. 

.  In  both  cases  you  must  look  at  the  object  through  the 
Vol,  39.  No.  166,  Fel.  1812.  I  "     eve 
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eye  hole  which  is  on  the  left.  By  this  method  of  diminish- 
ing with  the  Diacatoptron,  it  is  ea^y  to  lake  in  prospects 
and  olijects  in  perspective 

Make  a  board  ;_f)g.  6.)  2-^  feet  lon^,  and  bore  two 
holes  six  inches  from  one  end  of  the  board  at  ihe  width  of 
the  Diacatoptron,  so  that  the  supports  of  the  table  may 
pass  through  and  may  be  placed  upright.  Fasten  behind 
two  perpendicMJar  pieces  of  wood  a  ;  and  also  at  the  upper 
part  two  props  which  may  pass  into  the  holes  of  the  table, 
into  which  the  feet  were  before  fixed,  so  that  the  table  may 
be  secured  both  at  the  tup  and  bottom,  and  all  shaking 
prevented. 

Bore  holes  in  the  board  from  c  to  a,  that  you  mav  place 
there  the  sioht-piecc  e,  which  is  either  made  of  brass  or 
wood,  about  six  inches  high,  and  has  at  the  top  a  round 
Jarass  plate  one  inch  in  diame ter,  in  which  is  the  eye  hole. 

When  you  make  a  trial  of  it,  fix  the  paper  fast  on  the 
table  according  to  iig.  9.  Place  the  Diacatoptron  about 
six  or  eight  inches  from  it,  upon  the  board,  and  parallel 
u'ith  the  table;  the  blind,  (fig.  10.)  which  is  made  of 
wood,  pasteboard,  or  paper,  then  covers  the  space  between 
the  Diacatoptron  and  the  table,  so  that  the  opening  g  may 
be  on  the  right  hand  :  the  sight-piece  e  is  then  so  placed 
in  one  of  the  holes  that  you  mav  have  the  desired  power  of 
diminishing,  taking  care  that  your  head  may  not  intervene 
between  the  object  and  the  glass,  and  you  may  easily  draw 
upon  the  perpendicular  paper  the  objects  diminished.  In 
lliis  way  you  may  with  ease  draw  plants,  and  in  short  all 
objects,  even  academy  figures,  &c.,  and  under  circum- 
stances in  which  the  Camera  obscura  could  not  be  con- 
veniently employed. 
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Thursday  Feb.  fi.  J.  he  Sociitv  ajrain  met,  when  a  short 
paper  bv  Dr.  Wollasion  was  read  on  the  primitive  form  of 
calcareous,  bitter,  and  iron  spar.  The  composition  of  these 
three  kinds  of  spar  being  essentially  different,  although  their 
primitive  form  has  hitherto  been  admitted  to  be  the  same, 
seemed  to  militate  atrainsi  the  truth  of  the  -crvstallop-ical 
system.  Uaiiy  himself  having  rather  hastily  allowed  that 
the  angle  of  the  rhomboid  of  calcareous  spar,  magnesian 
spar,  and  iron  spar,  being  101"  'J7',  formed  an  exception  to 
the  general  ])rinciple  that  a  difference  of  constituent  parts 
produced  a  difference  of  form,  Dr.W.  with  his  goniometer 
was  induced  to  examine  ihe?e  spars  with  greater  attention.    . 
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The  angle  in  all  of  ihem  he  found  some  degrees  more  than 
M.  Haiiv  ;  and  also  that  each  had  a  distinct  measure,  which 
in  whole  numbers  may  be  stated  at  105%  106°,  and  107°. 
Hence  he  was  led  to  the  very  imporlant  conclusion,  that  a 
difference  in  constituent  principles  does  in  every  case  produce 
a  difference  of  primitive  form;  that  the  exceptions  to  this 
general  position  are  entirely  ow'ing  to  errors  in  our  crysial- 
!ogTaph;cal  (operations,  and  that  the  crystallogical  theory  is 
more  true  to  nature  than  even  its  author  had  supposed. 

Feb.  13.  A  paper  by  Mr.  John  Davy,  comnumicated  by 
his  broiher  Mr.  Davy,  was  read.  MM.  Gay-Lussac  and 
Thenard  and  Mr.  Murray  have  asserted  that  there  is  no  ac- 
tion betv\efn  gaseous  oxide  of  carbon  and  oxymuriatic  gas 
or  chloruie,  when  thev  are  exposed  to  sunshine.  Air.  John 
Davy  states  in  this  paper  a  very  different  result — that  the  two 
gases  combine  and  beconie  condensed  to  half  their  volume, 
and  forui  a  peculiar  new  clastic  fiuid  possessed  of  acid  prp- 
pertics.  He  gives  an  accoimt  of  the  nature  and  combina- 
tions of  this  substance,  which  neutralizes  four  times  its  vo- 
lume of  ammonia,  and  forms  with  it  a  peculiar  salt ;  it 
is  not  disengaged  from  ammonia  bv  acetous  acid,  nor  by 
sulphureous  ac;d,  and  it  is  decomposed  by  the  metals  into 
gaseous  oxide  of  carbon  and  chlorme,  so  that  its  constitu- 
tion is  established  both  by  analytical  and  synthetical  ex- 
periments. 

Feb.  20.  Another  paper  by  Mr.  John  Davy  was  com- 
municated to  the  Society  by  Mr.  Davy.  It  related  to  the 
combinations  of  certain  metals  with  chlorine  and  oxygen, 
and  Contained  some  general  views  on  the  theory  of  definite 
proportions.  The  pure  combinations  of  metals  with  chlorine 
resemble  in  niany  resp-cis  oxides;  they  are  non-conductors 
of  electricity,  manv  of  them  are  verv  volatile,  and  they  form 
muriates  by  deconiposing  water.  Mr.  John  Davy  describes 
two  combiiuuions  of  copper  and  chlorine,  one  contaming 
twice  as  much  chlorine  as  the  other.  Two  of  iron  and 
chlorine,  one  containing  half  as  much  as  the  other.  And 
two  o^  tin  and  chlorine,  of  which  the  second  contains  double 
as  much  chlorine  as  the  first.  BisnuUh,  antimony,  arsenic, 
zinc,  lead,  he  has  been  able  to  combine  with  chlorine  in 
<jne  proportion  onlv.  Beiween  the  oxygen  in  oxides  and 
the  chlorine  in  these  combinations,  the  rate  is  as  7*5  to 
o3'6.  Many  of  these  combinations  wiih  chlorine  combine 
With  oils  :  and  Libavius's  li<juor,  the  compound  of  chlorine 
and  tin,  in{lam''s  in  acting  upon  oil  of  turpentine.  As  the 
oxides  are  solub-e  in  acids,  so  likewise  are  these  compounds 
Tn  an  acid  that  they  cannot  decompose.  Corrosive  sub- 
l/iua,te  forms  a  particular  salt,  by  combining  with  muriatic 
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acid,  and  there  are  other  analogous  substances.  Mr.  John 
Davy  considered  the  -.vhole  tenour  of  these  experiments  as 
ofTeriug  confinriations  of  the  fact  that  oxyniuriatic  ga?,  or 
chlorine,  has  not  yet  been  decompounded,  and  that  it  is  a 
solvent  and  acidifying  principle  analogous  to  oxygen. 

TvOYAL    INSTITUTION. 

]\jr.  Davy's   Lectures  on  the  Elements   of  Chemical 

Philosophy. 

Mr.  Davy  delivered  his  second  lecture  on  Saturday,  Feb. 
the  first.  He  offered  some  general  views  concerning  the 
different  modifications  of  matter,  and  the  active  powers  en- 
gaged in  the  production  of  the  phaenomena  of  nature  and 
bf  art ;  he  then  directed  the  attention  of  his  audience  to 
heat,  or  calorific  expansion.  He  considered  its  important 
and  diversified  agencies  in  the  oeconomy  of  things;  and  alter 
an  elaborate  discussion  concerning  the  mechanical  and  che- 
mical hypotheses  relative  to  the  nature  of  heat,  he  concluded 
by  defining  the  limits  of  our  knowledge  on  the  subject. 

The  expansive  energy,  or  power  of  repulsion  producing 
lieat;  and  attraction,  which  is  either  gravitative,  chemical, 
or  electrical,  being  one  of  the  active  powers  belongmg  to 
matter,  which  cannot  be  separated  from  it — mailer  itself 
may  be  considered  as  inert,  and  all  the  harmonious  arrange- 
ments in  the  heavens  and  the  earth  may  be  regarded  as 
flowing  from  one  primarv  cause,  which,  as  it  is  intelligent, 
says  Mr.  Davy,  must  be  divine. 

The  Professor  entered  into  particular  details  relative  to 
the  effects  of  heat,  its  importance,  and  the  laws  of  its  ope- 
rations. The  law  of  expansion  is  connected  with  the  equali- 
zation of  the  temperature  of  the  globe,  the  production  of 
winds,  and  the  preservation  of  animal  and  vegetable  life. 
He  particularly  pointed  out  its  application  to  the  ventilation 
of  mines,  and  the  heating  and  ventilating  of  rooms.  He 
exhibited  a  model,  illustrating  the  manner  bv  which  the 
House  of  Lords  is  ventilated  and  warmed,  after  a  new  plan 
proposed  by  himself.  All  the  air  deteriorated  by  respiration 
or  combustion  in  the  hfnise,  finds  a  ready  exit  by  means 
of  three  copper  pipes  carried  to  the  roof,  and  vdtimately 
meeting;  in  a  single  pipe  -,  the  circulation  of  the  air  is  assisted 
by  a  furnace,  and  by  means  of  ventilators  below  there  is  a 
constant  supply  of  fresh  air.  Such  a  pl.in  Mr.  Davy  con- 
ceives might  be  adopted  in  large  drawing  rooms,  or  in 
Crowded  assemblies,  v.'ith  excellent  effect  and  at  a  trifling 
expense. 

The 
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'The  formation  of  elastic  fluids  arising  from  the  decompo- 
sition of  vc2;etable  and  animal  matters,  proceeds  very  slowly 
under  pressure:  in  illustrating  this  principle  Mr.  Davy  re- 
ferred to  the  method  lately  adopted  by  M.  Appert  for  pre- 
serving; meat  or  vegetables,  vvhich  consists  of  enclosing 
them  m  close  tin  plate  vessels,  excluded  from  the  contact 
of  air.  Putrefaction  cannot  proceed  unless  aeriform  fluids 
escape.  JNIr.  Davv  conceives  that  this  method  may  be  im- 
proved by  using  stronger  vessels,  and  compressing  into 
them  a  quantity  of  fixed  air,  which  by  its  pressure  and 
chemical  properties  would  prevent  decomposition. 

in  il'.ustratmg  the  effects  of  combustion,  Mr,  Davy  no- 
ticed some  recent  experiments  made  by  Count  Rumford, 
who  conceives  that  the  lijiht  emitted  is  proportional  to  the 
heat  of  the. flame,  and  that  it  may  be  greatly  increased  by 
bringini:;  several  parallel  wicks  near  each  oth.er.  A  model 
of  what  the  Count  calls  a  polyflame  light  was  exhibited. 
It  had  four  wicks,  and  the  Count  states  that  a  lamp  of  this 
kind,  when  properly  constructed,  will  afford  as  much  light 
as  50  wax  candles. 

Mr.  Davy  concluded  his  lecture  by  explaining  the  phse- 
nomena  of  heat  on  the  mechanical  hypothesis  of  its  being 
a  vibratory  motion  of  the  oarticles  of  bodies  ;  and  accounted 
for  latent  heat,  when  Si^lids  are  converted  into  fluids^,  by 
supposing  that  the  motion  is  employed  to  make  the  par- 
ticles revolve  round  their  axis.  He  otfered  this  view,  merelv 
for  the  purpose  of  comparison  with  the  idea  of  a  specific 
flnid,  the  existence  of  which  had  often  been  too  confidently 
advanced  by  some  jihilosophers.  On  such  a  subject  it  was 
proper  to  doubt.  The  facts  of  science  should  be  kept  per- 
fectly distinct  from  the  hypothetical  opinions  advanced  to 
explain  then. 

*'  Tile  truly  philosophical  inquirer  into  nature,'''  says  Mr. 
Davy,  "will  not  consider  it  as  a  ilisgrace  that  he  is  unable 
to  explain  every  thing.  He  will  feel  that  truih  is  more 
promoteti  by  the  minute  aiul  accurate  examination  of  a  few 
objects,  than  by  any  premature  attempts  to  lorm  grand  and 
universal  theories." 

Mr.  Davy  delivered  his  3d  Lecture  on  Saturday,  Feb.  S, 
(it  was  upon  chemical  attraction) ,  After  staling  that  the 
most  important  ph^enoinena  of  chemical  cb.ange  depend 
upon  the  operation  of  chemical  attraclicui,  and  on  the 
agencies  of  heal,  the  Professor  said  it  would  be  necessary 
to  enter  into  a  discussion  of  the  laws  of  attraction,  and  to 
illustrate  them  by  experiments.  This  discussion,  he  said, 
might  appear  minute  and  tedious;  but  it  was  essential,  as 
the  subject  was  the  scaffolding  by  which  the  edifice  of  che- 
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mica!  philosophy  was  to  be  erected  ;  and  it  should  therefor 
be  coastructed  with  care.  Mr.  Davy  mentioned  that  che- 
mical attraction  was  the  power  by  which  different  bodies 
unite  with  each  other  and  form  new  and  different  substances; 
that  son)e  bodies  possess  no  chemical  attraction,  and  others 
exert  it  with  different  degrees  of  force;  which  he  illustrated  by 
experiments.  He  said,  the  law  of  combination,  or  the  union 
by  chemical  attraction,  applied  to  all  the  different  ponde- 
rable forms  of  matter;  fluids  not  only  produce  solid  matter, 
but  sometimes  likewise  gaseous  matter ;  and  gases  are 
condensed  into  fluids  or  solids :  he  instanced  the  combi- 
nation of  aquafortis,  or  nitric  acid,  with  alcohol;  also  ole- 
fiant  gas  and  chlorine;  likewise  sulphureous  acid  gas  wiih 
ammonia;  and  proved,  that  as  their  forms  and  pioperties 
were  visibly  chanrred,  so  likewise  were  their  other  sensible 
qualities.  He  next  referred  to  his  introductory  lecture,  in 
which  he  mentioned  that  bodies  which  attract  each  other 
unite  in  definite  proportions.  This  law,  said  the  Professor, 
is  perhaps  the  most  inipartant  of  our  science,  and  admits 
of  elucidation  by  a  number  of  experiments.  He  showed 
the  combinations  of  harytes  and  sulphuric  acid,  chlorine 
and  hydrogen,  hydrogen  and  oxvgen  :  they  always  unite 
in  definite  proportions.  Mr.  Davy  showed  also  some  ex- 
periments on  the  combination  of  muriatic  acid  gas  with 
ammonia.  This  experiment,  he  said,  uai?  mentioned  lately 
in  a  monthly  publication,  by  Mr.  Murray,  to  prove  the 
presence  of  water  in  muriatic  acid  gas;  but  the  Professor 
clearly  proved,  that  the  presence  of  water  was  owing  to  the 
hygrometrici  qualities  of  the  salt,  which,  when  exposed  to 
the  atmosphere  for  an  instantj  absorbs  moisture  directly  ; 
and  he  showed  an  experiment,  in  which,  when  muriatic  gas 
and  ammonia  were  combined  out  of  the  atmosphere  and 
heated,  not  an  atom  of  water  could  be  procured  from  them. 
Nature  acts  by  this  fixed  and  innnutable  law  ;  and  her  ar- 
rangements, said  he,  however  diversified,  follow  a  certain 
order  ;  the  circumstances  of  crystallizaticm  and  definite 
proportion  form  the  alphabet  by  which  her  chemical  lan- 
guaire  is  to  be  deciphered  ;  and  it  is  not  composed  of  nu- 
jnerous  hieroglyphics,  but  of  a  few  simple  characters.  Mr. 
Davy  said,  that  when  two  bodies  combine  in  more  than 
one  proportion,  still  their  proportions  are  definite,  that  the 
second  proportion  is  always  a  multiple  or  a  divisor  of  the 
lirst  ;  he  instanced  mercury,  which  com.bines  with  two 
proportions  of  oxvgen,  the  second  oxide  contains  double 
the  quantity  of  oxygen  of  the  first;  also  fluoric  acid, 
which  combines  v\'iih  ammonia  in  two  proportions,  viz. 
cue  in  volume,  and  two  in  volume  3  so  thai  the  first  con- 
tains 
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taiins  half  as  much  alkali  as  the  second  :  also  Dr.  VVollas- 
ton's  experiment  of  equal  weights  of  carbonate  of  potash, 
one  fused,  the  other  in  its  common  state;  the  one  contain- 
inir  exactly  half  as  much  gas  as  the  other.  Be  said  it  was 
in'consequeiice  of  these  circumstances,  that  whenever  com- 
pounds decompose  each  other  by  double  alfiniiy  or  double 
attraction,  there  is  always  merely  a  new  arrangement  of  their 
elements,  and  none  of  the  subsiances  are  found  either  in 
excess  or  deHciencv  :  he  instanced  the  salr  called  nitrate  of 
barytes,  which,  when  mixed  with  an  equal  weight  of  that 
called  sulphate  of  potash,  the  potash  unites  to  the  nitric 
acid,  and  the  barvtes  to  the  sulphuric  acid,  and  the  results 
are  neutral  as  b(  fore.  It  is,  said  Mr.  Davy,  in  consequence 
of  this  simple  law,  that  whenever  one  body  precipitates 
another  from  its  solution,  the  same  quantity  of  one  always 
precipitates  the  same  quantity  of  the  other  ;  and  hence  the 
different  chemical  elements  may  be  expressed  by  liumbers, 
and  all  their  combinations  be  represented  by  the  simple  ad- 
dition of  those  numbers.  Some  of  those  princi{)les,  said 
he,  may  appear  abstruse;  but  if  the  proportions  be  consi- 
dered as  uniform  parts,  there  can  be  no  difficulty  in  under- 
standing the  doctrine.  On  this  part  of  the  science,  said  the 
Professor,  it  is  necessary  to  gain  distinct  ideas  ;  the  doc- 
trines of  chemical  affinity  become  the  instruments  for  com- 
parino;  the  results  of  our  experiments,  and  their  deviation 
from  or  coincidence  with  the  law  of  proportion  are  the 
tests  of  their  accuracy  or  imperfection.  Tlfiese  doctrines, 
■  said  he,  are  capable  of  being  made  the  uuidr,  both  lo  the 
practical  and  philosophical  chemist ;  they  teach  the  artist 
or  manufacturer  uhat  propc^rtions  of  substances  are  neces- 
sary for  his  combinations,  and  enal)le  luu)  to  pursue  new 
principles  with  precision  and  certainty. 

Mr.  Daw  delivered  his  fourth  Lecture  on  Saturday  Feb. 
15th.  He  considered  and  illustrated  the  pruiciples  of  elec- 
trical science,  as  developed  bv  the  various  combinations  of 
human  ingenuity,  and  exhibited  in  the  pha^nomena  taking 
place  in  the  external  world. 

When  resin,  glass,  &c.  are  rubbed  by  woollen,  ihev  first 
attract,  and  after  contact  repel,  lioht  substances.  Hodic-s  in 
such  a  state  aie  said  to  be  electrical.  This  property  was  first 
observed  in  amber,  called  electron  by  the  Greeks,  from 
which  the  term  electricity  is  derived. 

In  the  lf)th  century,  the  researches  of  Gilbert  awakened 
the  attention  of  philosophers.  He  considered  electricity 
as  exhibiting  the  attractive  and  repellent  powers  of  matter. 
The  sagacity  of  Newton  pointed  out  these  powers  as  pecu- 
liar forces. 

I  4  Olio 
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Otto  de  Guericke,  Boyle,  Hawkesbee,  &c.  observed  that 
luminous  appearances  were  exhibited  by  electrified  bodies, 
and  for  a  series  oj-'vears  these  novtl  exhibitions  served  rather' 
10  amuse  scientific  ir.en  ihan  to  direct  them  to  the    funda- 
mental principles  of  electricity. 

'The  discovery  of  Franklin,  that  lightning  depends  on 
the  electrical  state  of  the  atmospherCj  save  a  new  impulse 
to  this  department  of  knowledge  ;  and  the  novel  facts  ob- 
served by  Galvani  led  to  the  noble  inventions  of  Volta.- 
"  The  discoveries  to  which  they  led,"  says  Mr.  Davy,  "  have 
produced  a  new  order  and  arrangement  of  facts,  and  have 
to  a  certain  extent  connected  together  mechanical  and  che- 
mical science,  and  exhibited  new  and  unexpected  proper- 
lies  of  material  bodies." 

The  Professor  said,  that  in  treatincr  of  the  subject  he 
should  otter  views  different  from  any  ihal  have  been  de- 
veloped by  elementary  writers  on  electricity  ;  but  no  apology 
was  necessary,  the  progressive  nature  of  science  is  one  of- 
its  noblest  characters.  As  the  facts  of  electricity  have  mul- 
tiplied, the  theory  is  more  capable  of  being  simplified  ;  a 
number  of  effects  formerly  supposed  to  be  insulated  may 
be  attributed  to  the  same  cause. 

Mr.  Davy  described  the  different  modes  in  which  elec- 
tricity is  excited,  bv  the  contact  of  bodies,  by  friction,  by 
heat  and  changes  of  their  form  ;  and  this  property  seems 
to  belong  to  ail  material  substances. 

In  the  minertil  kingdom  there  are  several  stones  which 
exhibit  electrical  effects  by  being  heated,  as  the  tonrmahne, 
boracite,  &c.  Dry  vegetable  substances  and  most  crys- 
tallized bodies  produce  these  phrenomena  by  friction,  and 
the  metals  by  contact.  Thps  zinc  made  to  touch  mercury 
becornes  positive,  the  mercury  is  negative.  The  ease  is  the 
saiue  Vv'iih  other  metals,  as  gold  and  mercury,  copper  and 
mercury,  &c.  Even  fluids  and  metals  produce  similar  et- 
fects,  as  in  the  case  of  liver  of  sulphur  and  copper. 

The  electrical  effects  produced  by  the  contact  of  different 
metals  are  less  obvious  than  those  connected  with  luminous 
appearances ;  but  tbev  tiiay  be  perceived  by  the  sensations, 
or  by  the  effects  produced  on  the  limbs  of  cold-blooded 
anitnais  recently  deprived  of  life,  as  in  the  celebrated  ex- 
periment of  Galvani,  -Aho  conceived  that  the  efiect  was 
produced  by  a  specific  subtile  Huid;  but  the  genius  of  Volta, 
said  Mr,  Davy,  proved  that  it  was  electrical,  and  gave  the 
denjonstration  of  its  principles  in  one  of  the  noblest  itiveti- 
tions  ever  produced  by  human  sagacity. 
-  **  Very  slight  circumstances,"  said  the  Professor,  "  are 
sufiicifcui  to  develop  these  important  powers  of  matter,  and 

they 
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thfv  niusl  be  continuallv  in  operation  in  external  nature; 
their  grandeur  and  sublimity  are  exhibited  in  the  thunder 
storm ;  and  in  their  more  tranquil  agencies  they  minister 
to  the  order  oF  the  terrestrial  sysiem,  and  perform  slowly 
and  silently  important  I'unclions  in  theoeconomyoK  things." 

Eiectricitv,  by  inHuence  or  induction,  is  different  for 
difl'erent  substances;  and  the  phaenomena  ot"  electricityj  by 
inlliiencc,  exhibit  the  difference  between  conductors,  im- 
perfect conductors,  and  non-conduciors.  It  is  also  on  the 
prmciple  of  induction,  combined  in  some  cases  with  that 
of-  priu'.arv  excitation,  that  the  poxvers  of  the  instruments 
for  accumnlaiing  electricity  depend,  as  in  the  Leydenjar 
and  Volfaic  apparaius. 

Mr.  Davy  exhibited  the  powers  of  the  Voltaic  instru- 
ment by  some  brilliant  experiments;  medals  were  fused 
upon  the  ^urface  of  water  and  oil  of  turpentine,  and  burnt 
in  contact  with  them.  He  slated  that  the  maximum  of 
heal  was  at  the  positive  electrical  surface  ;  and  he  exhibited 
an  experiment  in  wliich,  though  the  most  brilliant  lijjht 
was  at  the  negative  surface,  }et  ihe  ignition  was  infinitely 
greater  at  the  positive. 

The  Professor  pointed  out  the  analoffv  between  the  Vol- 
taic batterv  and  tiie  or;:ans  of  the  torpedo  and  &ymnotus. 
'*  These  mean  animals,"  said  he,  "  in  the  bosom  of  the 
waters,  are  found  armed  with  the  power  that  produces 
lightning  and  thunder.  The  more  the  resources  of  art  are 
extended,  the  more  analogies  to  them  are  found  in  nature, 
which  others',  as  it  were,  the  archetypes  of  even  our  happiest 
and  most  extraordinary  invention." 

in  speaking  of  lightning,  the  Professor  said,  that  rods 
intended  to  preserve  buildings  from  its  effects  should  be  at 
least  half  an  inch  thick,  and  coated  at  top  and  bottom  with 
platina,  to  prevent  the  efiects  of  the  weather.  They  should 
also  terminate,  if  possible,  in  a  moist  stratum  of  earth. 

In  considering  the  applications  of  electrical  science  to 
explain  natural  phenomena,  Mr.  Davy  said,  that  the  brilli- 
ant and  astonisliing  discoveries  made  known  in  this  science 
in  the  middle  of  last  century,  attracted  the  attention  of 
speculative  as  well  as  of  experimental  philosophers;  and  at- 
tempts were  made  to  explain  all  the  great  and  extraordinary 
phaenomena  of  nature  by  electrical  agencies.  '•  New  prin- 
ciples," said  he,  "  when  first  discovered,  are  always  extend- 
ed too  far ;  the  imngination,  like  the  eye,  is  dazzled  bv  no-' 
vel  and  brilliant  lights,  and  time  is  required  before  objects 
are  seen  in  their  true  relations  or  proper  colours." 

The  natural  appearances  which  may  with  probability  be 
attributed  to,  or  supposed  to  be  connected  v^ith,  electrical 
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effects,  Mr.  Davy  considers,  are  water-spouts,  some  earth- 
quakes, the  himinous  phaenoniena  in  storms,  and  the  au- 
rora borealis  or  northern  lights.  Lightning  and  the  thun- 
der-holt, said  he,  were  regarded  by  the  ancients  as  the 
terrible  instruments  of  the  divine  vengeance  of  heaven. 
The  moderns,  in  developing  their  causes,  have  not  only 
disarmed  them  of  their  powers,  but  have  removed  much  of 
the  super^titious  fears  which  they  occasioned,  and  have 
shown  iheir  uses  in  the  cecononiy  of  things.  In  the  system 
of  nature  the  obvious  eflccl  is  often  the  least  important, 
and  that  which  seems  evil,  when  distinctly  considered,  is 
found  onlv  to  exalt  the  good  and  render  it  more  inipressive. 
Poets  have  ^iven  malevolent  spirits  to  direct  the  storm,  and 
have  made  it  an  instrument  of  vengeance  and  destruction  ; 
the  philosopher,  on  the  contrary,  linds  it  guided  by  the 
ministrations  of  wisdom,  goodness,  and  intelligence. 

Mr.  Daw's  fifth  lecture  was  delivered  on  Saturday,  Fe- 
hruarv  22d.'  He  illustrated  the  laws  of  electricity  by  the 
great  Voltaic  battery,  consisting  of  two  thousand  double 
plates  of  copper  and  zinc,  of  four  inches  square.  He  show- 
ed the  ideniily  of  Voltaic  and  common  electricity,  and  ex- 
hibited the  decomposing  agencies  of  the  battery  m  a  series 
of  beautiful  and  mipressive  experiments,  many  of  which 
were  of  a  novel  kind. 

The  identity  of  Voltaic  and  common  electricity  is  de- 
TOonstrated  by  the  spark,  the  effects  produced  on  the  in- 
struments employed  for  exhibiiing  electrical  phasnomena, 
as  electrometers,  the  electrical  battery,  and  on  the  organs  of 
sensation.  When  bodies  are  similarly  electrified  by  Vol- 
taic as  by  common  electricity,  thev  repel  each  other;  but 
when  dissimilarly,  they  attract  each  other.  The  electrical 
battery  was  charged,  and  produced  a  spark  by  a  single  con- 
tact from  the  Voltaic  instrument.  The  more  the  p-jwers  of 
the  Voltaic  battery  are  investigated,  the  more  correct  the 
orioinal  views  of  Volia  appear  concerning  the  identity  ot 
Voltaic  and  common  electricity.  Mr.  Davy  could  not 
avoid  reprobating  the  use  of  the  terms  Galvanic  batteries 
and  Galvanic  electricity.  Galvani  was  only  the  accidental 
<liscoverer  of  an  important  fact.  Volt?,  ascertained  the 
true  cause  of  the  ph3?nomena,  and  the  merit  of  correct  views 
and  of  sagacity  peculiarly  belongs  to  him.  *' Where  the 
names  of  nienare  to  be  connected  with  science,"  says  Mr. 
Davy,  "truth  should  be  rigorously  attended  to.  Almost, 
the  only  reward  offered  in  ihcsc  times  to  scientific  excel- 
lence, IS  fame  ;  and  philosophical  men  should  award  it 
with  the  same  justice  to  the  living  as  to  the  dead.'' 

Mr.  Davy  distinguished  the  chemical  agencies  of  the' 

battery 
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bv^tterv  into  two  kinds — into  decompositions  by  ignition, 
and  polar  decompositions.  Tlic  former  are  exhibited  when 
compojind  gases,  fluids,  or  solids  are  submitted  to  the 
aiiencv  of  the  tire  excited  bv  electricity.  The  latter,  when 
alkaline,  earthy,  or  iDetallic  combinations  in  a  fluid  stale, 
or  moistened  with  water,  are  acted  on  by  the  batterv.  Mr. 
Davy  illustrated  these  different  decompositions  by  appro- 
priate experiments.  Sulphurated  hvdrogen  and  olefiaiit  gas 
were  decomposed  in  glass  globes  by  the  contact  of  char- 
coal. These  experiments  were  novel  aitd  impressive, — es- 
pecially that  on  sulphurated  hydrogen  gas,  the  sulphur  was 
precipitated  in  the  form  of  a  dense  white  cloud. 

Mr,  Daw  decontposed  soluble  and  insoluble  compoundp, 
as  nitre,  sulphate  of  barytcs,  &c.  atid  in  all  decompositions 
he  found  tliat  alkalies,  metals,  metallic  oxides,  and  hv- 
drooeti,  were  vmiformly  attracted  by  the  negative  surface, 
and  repelled  by  the  positive  surface  ;  and  that  acids,  oxy- 
gen, and  chlorine  were  uniformly  attracted  by  the  positive 
and  repelled  by  the  negative  surface.  It  was  iii  conse- 
quence of  the  discovery  of  this  law  of  decomposition,  that 
Mr.  Davy  decompounded  the  fixed  alkalies,  the  earths.  Sec 

Mr.  Davy  explainefl  the  transfer  or  pai^sage  of  an  acid 
through  intervenine;  alkali,  or  vice  versa.  In  such  cases  the 
usual  (operation  of  chemical  affinity  appears  to  be  suspended 
or  destroyed  by  the  agencies  of  Voltaic  electricity.  Mr. 
Davy  pointed  out  the  application  of  the  chemical  polar 
agencies  of  electricity,  to  obtain  alkali  from  the  decompo- 
sition of  neutral  salts. 

In  illustrating  the  fusing  powers  of  the  battery,  the  Pro- 
fessor stated,  that  the  Gentian  philosophers  were  said  to  have 
converted  charcoal  into  a  sub^tance  analogous  to  diamond, 
by  a  powerful  combination.  Tiic  only  effect  which  he  had 
been  able  to  witness  in  trials  of  this  kind,  was,  that  the 
charcoal  became  harder  at  the  points  of  contact.  He  ex- 
hibited an  experiment  in  which  very  line  points  of  charcoal 
were  electrized  in  chlorine  gas,  but  there  appeared  to  be  no 
indications  of  fusion. 

Electrical  decompositions  and  combinations,  there  is 
great  reason  lo  beheve,  are  constantly  taking  place  in  the 
bosom  of  the  earth  and  on  its  surface  ;  and  many  of  those 
phspnomena,  says  Mr.  Davy,  which  are  attributed  by  con- 
tending theorists,  cither  to  the  effects  of  water  or  fire,  may , 
possibly  be  owing  lo  more  refined  agencies  operatin2;in  the 
course  of  ages,  and  producing  effects  scarcely  perceptible  in 
the  short  period  allotted  to  human  observation. 

The  surface  of  the  globe  must  be  influenced  by  the  elec- 
trical changes  which  occur  in  the  atmosphere,  and  they 

may 


140  Geological  Society. 

may  act  an  iuiportant  part  in  the  fonnatlon  and  renovalioa 
of  soils. 

To  some,  says  Mr.  Davy,  these  circumstances  may  ap- 
pear too  niinute  to  be  dwell  upon — but  nothing  which 
marks  intelligence  in  the  oeconomy  of  Nature,  he  said, 
should  be  passed  over  without  notice.  We  recognise,  with 
feelinf^s  of  pleasure,  the  conibinaiions  of  mgenuity  in  hu- 
man inventions  ;  and  surely  tlie  grand  arrangements  of  Na- 
ture are  worthy  of  our  contemplation  ;  and  if  we  can  feel 
sentiments  of  respect  and  obligation  to  tlie  contrivers  of  ar- 
tificial machinery,  limited  in  purpost,  fct;ble  in  effect,  we 
cannot  refuse  the  higher  tribute  of  gratitude  and  devotion 
to  the  Author  of  the  mechanism  (if  the  universe,  where 
the  scheme  is  designed  by  infinite  wisdom  and  goodness, 
and  executed  by  infinite  power. 

Mr.  Davy  staled,  that  the  chemical  attractions  of  bodies 
are  nearly  related  to  their  electrical  polarities;  the  chemiical 
arents  which  act  most  powerfully  on  each  other,  produce  the 
most  strikmo-  electrical  phsetiomena.  The  powers  of  all  Vol- 
taic combinations  appear  to  be,  in  some  measure,  propor- 
tional to  the  chemical  attractions  of  the  acting  bodies. 

Mr.  Daw  stated,  that  he  had  been  misunderstood  rela- 
tive to  the  ideas  he  formerly  advanced  concerning  electrical 
and  chemical  attractions.  He  did  not  say  liiat  chemical  at- 
tractions were  produced  by  electrical  attractions,  or  vice 
versa.  He  conceived  that  they  may  be  different  exhibitions 
of  the  same  powers  of  matter,  in  one  case  acting  upon  par- 
ticles, and  in  the  other  upon  niasses.  He  wished,  however, 
not  to  attach  much  imporiance  to  this  or  any  other  hypo- 
thetical notion.  Hypothesis,  he  said,  should  always  be  in- 
duction from  experiments,  and  should  be  regarded  as  dan- 
gerous and  unprofitable  when  it  does  not  lead  to  new  ex- 
periments. 

GEOLOGICAL  SOCIETY. 

The  annual  general  meetino;  of  this  Society  was  held  on 
the  7ih  of  February,  wlien  the  foiiowing  gentlemen  were 
elected  as  Officers  and  Council  for  the  ensuing  vear. 

OFFICEKS. 

President. 
George  Bellas  Gre'enough,  Esq.  M.P.  F.R.S. 

Vice  Fresidenls. 
William  Babington,  M.D.  F.K.S. 
Sir  Abraham  Hun^c,  Bart.  M.P.  F.R.  and  L.S. 
Sir  John  St.  Au^iyn,  Bart.  M.P.  F.R.A.  and  L.S. 
Robert  Ferguson,  Esq.  F.R.S. 

Treasurers. 
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Treasurers. 
William  Haseldine  Pepys,  Esq.  F.R.S. 
Samuel  Solly,  Esq. 

Secretaries. 
Leonard  Horner,  Esq. 
Arihur  Aikin,  Esq. 

Foreign  Secretary. 
James  Lewis,  Count  de  Bournon,  F.R.  and  L.S. 

COUNCIL. 

The  Council  consists  of  the  Officers  of  the  Society,  and  of 

twelve  other  Ordinary  Members. 

The  Ordinary  Members  for  the  present  year  are 


James  Franck,  M.D. 
James  Laird,  M.D. 
xVlexander   Marcet,    M.D. 

F.R.S. 
William  Phillips,  Esq. 
Henrv    Warburton,     Esq. 

F.R.S. 
Samuel  Woods,  Esq; 


Alexander  Apsley,  Esq. 
The  Hon.  Henry  Grey  Ben- 
net,  M. P. 
The  Rev.  E.  J.  Burrow. 
John  Geoiire  Children,  Esq. 

F.R.  and  L.S. 
Samuel  Davis,  Esq.  F.R.S. 
Sir  Henry  Enplefield,  Bart. 

F.R.  and  L.S.  I 

Feb.  21st,  1812.  An  extract  of  a  letter  from  Mr.  J.  R. 
.Tones  of  Holywell  to  the  President  was  read,  giving  an 
account  of  a  specimen,  presented  by  him  to  the  Society,  of 
supposed  native  lead,  found  in  a  bed  of  cravel  in  the 
neighbourhood  of  Holywell. 

An  extract  of  a  letter  communicated  by  the  Hon.  Henry 
Grey  Bennet,  member  of  the  Geol,  Society,  was  read,  de- 
scribing a  submarine  volcano  which  made  its  appearance 
on  Feb.  1st,  1811,  oft"  the  Island  of  St.  Michael's  in  the 
Azores. 

The  reading  of  a  paper  by  W.  Phillips,  Esq.  member  of 
the  Geol.  Society,  entilled  *'  x\  descriplion  of  the  oxide  of 
tin  the  production  of  Cornwall;  of  the  primitive  crystal 
and  its  modifications,  including  an  attempt  to  ascertain 
with  precision  the  admeasurements  of  its  angles  mechani- 
cally, by  means  of  the  reflecting  goniometer  of  Dr.  Wol- 
laston  :  to  which  is  added,  a  series  of  its  crystalline  forms 
and  varieties,"  was  commenced. 

The  native  oxide  of  tin  appears  to  have  been  found  in 
almost  every  district  of  Cornwall,  and  in  the  opinion  of 
Mr.  Phillips  is  by  no  means  peculiar  to  the  primitive  rocks 
of  that  country.  Particular  crystalline  modifications  of 
this  substance  characterize  particular  veins. 

Alluvial  depositions  of  tin  of  considerable  extent  and 
depth  have  been  found  in  several  parts  of  Cornwall^  which 

appears 
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appears  to  be  the  only  part  of  Europe  in  which  this  metal 
occurs  under  these  circumstances.  The  pecuhar  variety 
called  wood  tin  has  hitherto  only  been  met  with  in  these 
beds,  or  stream-works  as  they  are  termed  in  the  countrv  ; 
and  these  have  also  furnished  the  only  hpecimens  of  gold 
hitherto  found  in  Cornwall. 

■  Among  the  specimens  of  tin  in  the  collection  of  Mr. 
Phillips,  it  may  be  observed  occurring  in  granite,  in  mica 
slate,  and  in  other  varieties  of  schisi,  accompanied  by 
chlorite,  tourmaline,  calcareous  spar,  schiefer  spar,  topaz, 
calcedony,  quartz,  fluor  spar,  and  clorophane;  yellow  cop- 
per ore,  blende,  arsenical  pyrites,  and  wolfram. 

The  following  Donations  uere  received : 

Statistical  Accounts  of  the  Counties  of  Cork  and  Antrim. 

From  the  right  honourable  the  Dublin  Society. 
Exotic  Mineralogy,  Nos.   l   to  6.     From  James   Sowcrby, 

Esq.   the  author.   Member  of  the  Geological  Socie:  v. 
Histoire  Naturelle  de  la  France  Meridionale,  par  M.  I'Abb^ 

Giraud  SouUvie,  6  vols.  8vo.    From  Dr.  Laird,  Meui- 

Wr  of  G.  S. 
Specimens  from  Northumberland.      From  the  Hon.  Henry 

Grey  Bennet,  Member  of  G.  S. 
Specimens  from    Ireland.     From   G.  B.  Greenough,  E<q. 

President  of  G.  S. 

LONDON  PHILOSOPHICAL  SOCIETY. 

The  objects  of  this  Society  are,  according  to  its  Prospec- 
tus, "  those  of  every  man  who  loves  improvement : — to  foster 
genius,  to  eradicate  unphilosophic  prejudice,  to  increase 
the  knowledge  of  nature,  and  most,  of  man  ;  to  destroy,  as 
much  as  possible,  that  false  definition  of  words  which  has 
been  justly  reprobated  by  Locke  and  Bacon  as  the  origin  of 
sophistry  and  misconccptiou  ;  but,  above  all,  to  remove  that 
barrier  erected  by  pedantry  against  universal  knowledge, 
w  hich  lias  introduced  an  esprit  de  corps  into  philosophy, 
and  rendered  it  the  territory  of  a  seel  rather  than  the  pro- 
vince of  the  world." 

The  means  which  they  adopt  toeffVct  ♦hese  desirable  pur- 
poses are,  principally  by  the  production  of  lectures  in  every 
department  of  philosophy,  excepting  theology  and  poli- 
tics; and  In'  a  rigorous  subse(]uent  exan)ination,  in  which 
Truth  is  the  solitary  object  of  devotion,  and  the  Inductive 
system  of  Bacon  the  portal  to  her  shrine.  This  principle 
of  responsibilitv  imposed  on  the  lecturer  we  believe  to  be 
perfectly  original  ;  and  the  good  resulting  from  it  must  be 

con- 
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considerable  j  because,  while  it  fosters  the  vigorous  growth 
of  original  talent,  it  lops  away  the  puny  excrescences  of 
plagiarism,  and  the  decayed  branches  of  false  and  unwar- 
rantable hypothesis. 

The  attention  of  the  Society  has,  for  this  month,  been 
chiefly  directed  to  a  brief  course  of  lectures  on  the  Pyra- 
mids, by  Mr.  Clarkson,  as  a  prelude  to  a  regular  attempt  at 
illustrating  the  liieroglvphical  language. 

The  first  object  oi'  iSlr.  C.  is  to  establish  the  point,  that 
the  Pyramids  in  question  were  not  sepulchres,  but  temples 
dedicated  to  the  mysteries  of  Solar  Fire;  and  we  think  he 
has  succeeded.  Indeed,  he  has  brought  together  such  a 
mass  ot  evidence  from  every  possible  source,  from  Arabian 
manuscript,  Coptic  tradition,  Hmdoo  analogy,  Greek  re- 
cord, various  etymology,  and  logical  deduction;  he  has 
condensed  such  an  intense  corradiation  of  proof,  as  we  feel 
assured  will  scarcely  fail,  on  perusal,  to  produce  a  simul- 
taneous conviction.  It  is  impossible  for  us  to  follow  him 
through  all  the  various  chaiinels  of  his  research  ;  it  is  suf- 
ficient to  say,  tliat  part  of  his  lectures  was  occupied  with 
proving  that  the  I'vramicls  were  iu)i  sepulchres,  and  the  re- 
mainder in  arguing  that  the  passages  of  those  singular 
buildings  were  devoted  to  the  mysteries  of  Fire.  In  pur- 
suing the  first  of  these  divisions,  he  rests  his  conclusions  on 
the  following  facts: — Tf.at  the  form  of  the  Pyramids  was 
sacred  and  mysterious  ;  and  this  he  proved  by  the  pyra- 
midal stones  sacred  to  the  Sun,  to  Hermes,  to  the  Paphian 
Venus,  and,  in  modern  times,  to  Bramha. 

He  proceeds  from  this  to  trace  the  connecti(»n  of  this 
form  with  the  geometrical  philosophy  of  the  Egyptians, 
which  descended  from  them  to  the  Platonists  and  Pythago- 
reans;  and  he  imagines  it  scarcely  probable,  that  a  nation 
imbued  with  such  a  veneration  ior  this  form  as  the  Egyp- 
tians were,  would  have  consecrated  it  to  the  purpose  of  shel- 
tering the  body  of  a  single  monarch  at  an  enormous  ex- 
pense. If  this  building  were  intended  to  neutralize  the  che- 
mical properties  of  Nature  in  this  body,  as  Napoleon  v^as 
informed,  he  inquires,,  how  if  came  that  the  l)uilders  left  a 
hole  of  a  foot  in  diameter,  which  perforates  the  wall  of  the 
second  pyramid  to  the  central  room  ?  If  this  body  was  that 
ot  Cheops,  as  it  has  been  affirmed,  how  was  it  that  Cheops, 
who  despised  the  theology  of  the  Egyptians,  should  spend 
a  whole  life  in  l)uilding  a  mausoleum  which  belied  his  own 
atheistical  notions,  and  confessed  his  fears  to  be  under  the 
influence  of  the  priests  whom  he  despised?  As  to  the  Sar- 
e<iphagus,  he  reniarks,  that  six  circumstances  mark  that  it 
was  never  intended  for  a  tomb.  If  it  could  neither  be  intro- 
duced 
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duecd  by  the  common  entrance  passage,  nor  by  the  u  el]» 
how  was  the  body  to  be  deposited  within  it  ?  Would  the 
attendants  convey  It  in  their  arms  ?  This  was  impossible,  for 
a  single  man  can  scarcely  penetrate  one  dtparfnicnt  of  the 
passages — or  \vouId  they  drag  it  by  cords?  This  wa*  ab- 
svjrd  to  suppose,  when  the  Egyptian  veneration  h)r  the  dead 
was  called  to  mind  :--^and  supposing  this  true,  what  was  iht, . 
use  of  so  many  passages  so  curiously  contrived  ?  Was  it  to 
increase  the  magnificence  of  the  burial  ?  This  could  not  be ;  ' 
for  the  passages  are  in  general  only  tiiree  feet  and  a  half 
high,  and  only  one  of  them  leads  to  the  upper  roonr).  Was 
it  for  the  attendants,  who,  according  to  Mailkt's  theory, 
were  buried  alive  uith  the  dead  monarch?  This  was  ridicu- 
lous, for  they  were  confined  to  a  single  room  : — and  for 
what  purpose  the  two  rooms,  the  five  galleries,  the  platforms, 
and  the  well  ?  And  if  the  niche  in  the  lower  room  were  de- 
dicated to  the  mummy  of  the  queen,  how  came  it  that  the 
nnalterable  laws  of  the  Egyptian  priests  were  violated  at  the 
same  time,  and  in  the  same  building?  How  came  it  that 
the  body  in  the  sarcophagus  was  placed  horizontally,  but 
the  body  in  the  queen's  chamber  perpendicularly  ?  The  six 
circumstances,  from  whence  he  infers  his  conclusion,  are 
therefore,  1st,  that  it  was  impracticable  to  burv  the  body 
with  any  the  least  degree  of  decency  in  the  sarcophagus  ; 
2d,  that  the  form  was  not  likely  to  be  given  tt)  the  human 
body,  being  half  the  width  of  the  length  ;  3d,  that  it  was 
customary  for  the  Egyptians  to  hollow  the  internal  cavity 
of  their  real  sarcophagi  in  the  human  shape,  and  this  is  not 
so  formed  ;  4th,  tiiat  it  was  a  custom  of  the  Egyptians  to 
decorate  them  with  hieroglyphics,  and  this  is  not  so  adorned  ; 
5th,  that  it  was  likewise  a  custom  of  the  Egyptians,  de- 
pending upon  invariable  laws,  to  place  them  upright  against 
a  wall,  and  this  is  not  so  placed  : — it  may  be  said,  that  it  has 
been  moved  3  but  it  is  fixed,  and  the  attempt  to  dig  for  trea- 
:sure  beneath  it,  of  which  the  testimonials  still  remain, 
proves  that  it  retains  its  original  positi«vn  ;  and  6th,  that  the 
sarcophagus  consists  of  two  exact  cubes  ;  and  this  circum- 
stance, combined  with  its  mystic  situation,  which  is  pre- 
cisely that  of  one  of  the  foci  of  an  ellipse,  supposing  an 
ellipse  inscribed  on  the  rectangle  of  the  floor,  substantiates 
.clearly  the  fact,  that  its  purposes  were  mysterious.  To  what 
purposes  then,  asked  Mr,  C.  was  it  applied  ?  to  those  of 
lustration,  similar  to  the  same  vases  in  Hindostan?  We 
liave  Tank?  of  this  description,  adds  Mr.  C,  in  the  British 
Muscurn,  and  np  one  ever  imagined  that  they  were- in- 
tended for  sepulchres.  He  then  proceeds  with  a  jus't  and 
sensible  argument,  drawn  from   the  pyramidal  Temples  oi 

India, 
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India.  These  temples,  as  he  observes,  bear  the  same  exter- 
nal character,  have  similar  internal  passages,  and  yet  no  one 
ever  iniai'ined  that  these  temples  were  njausoleums.  Why 
then  do  we  induce  a  different  conclusion  where  the  premises 
are  the  same?  lie  pursues  this  argument  by  producing  an 
extract  from  a  Brahmin  tradition,  {the  Maha  Calpa.)  which 
asserts  that  a  Hindoo  conqueror  was  the  founder  of  the 
Pyramids,  that  the  Sarcopliagus  was  devoted  to  the  myste- 
ries of  the  Eiivptian  I  sis,  and  that  the  well  communicates 
with  immense  subterraneous  regions, — a  circumstance  sup- 
ported by  anotlier  extract  from  an  Arabian  manuscript. 
We  agree,  however,  with  Mr.  C.  that  although  it  is  ex- 
tremely probable  that  there  was  a  legitimate  entrance  to  the 
pyramid  of  Cheops  ;  yet  that,  if  it  rested  on  the  mere  Cop- 
tic tradition  recorded  in  the  manuscript  described,  it  would 
by  no  mcai\s  be  worthy  of  implicit  credence.  We  give  him 
credit  for  sacrificing  speculation  on  this  and  on  other  occa- 
sions to  prudence  ;  and  we  think  he  has  acted  wisely  in 
abstaining  from  the  question,  when  the  Pyramid  was  built? 
though  it  is  settled  by  the  manuscript  at  300  years  before 
the  Deluge. 

With  regard  to  his  etymological  definition,  though  wei 
entertain  no  greater  respect  for  it  than  Mr.  C.  considered  as 
affording  illustration,  we  think  that  the  Hebrew  word  Py- 
ramido^  the  revelation  of  Perfection,  or  the  Bui!,  is  a 
much  less  strained  analogy  than  Booremith,  the  cave  of 
Death.  It  is  curious,  however,  that  the  Coptic  word  Meedy 
which  corresponds  with  the  Greek  Mathos,  ihe  Jewish  Ali- 
do,  signifies  in  Shanscrit  a  college  of  priests,  and,  when 
combined  with  the  foregoing  part  of  the  word,  implies  that 
Fire  was  the-j^jectof  tlieir  devotion. 

To  proceeoT r  If  it  be  proverl  that  the  Pyramids  were  not 
sepulchres,  there  appears  to  be  no  alternative  but  admitting 
that  they  were  Sabean  temples.  But  Mr.  Clarkson  is  not 
satisfied  with  this  position,  singly  considered,  and  has 
therefore  entered  into  a  variety  of  evidence  to  prove  that 
the  passages  afforded  the  original  model  of  initiatory  ca- 
verns. After  detailing  at  some  length  the  exoteric  and 
esoteric  rites  of  the  ancient  nations  with  a  decree  of  erudi- 
tion which  does  him  credit,  he  proceeds  to  adapt  the  de- 
scription of  these  rites  to  the  peculiar  form  of  the  pyramidal 
recesses.  We  copy  this  adaptation,  because  we  consider  it 
extremely  ingenious;  and  though  we  are  ready  to  admit 
that  it  bears  a  character  of  abstract  speculation,  we  think, 
as  he  has  established  his  main  point,  that  the  details  de- 
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pending  on  that  point  may  be  allowed  a  little  clothing  rtoiri' 
a  clasica!  ini.iiiination. 

"  tt  is  sufficient  for  me  to  observe,  on  the  admission  oi' 
the  foregoing  premises,  that  th.e  room  situated  in  the  exact' 
centre  of  the  Pyramid  of  Cheops,  as  the  Sun  is  situated   in' 
the  centre  of  that  starry  system  of  which  the  Pyramid  is  a' 
symbol,  must  have  been  devoted  to  Osiris.     Next,  that  the 
situation  of  the  Sarcophagus,  exactly  placed  on  one  of  the 
foci  of  an  ellipse,  and  formed  of  two  exact  cubes,  both  of 
which  circumstances  were  symbols  of  the  same   meaning, 
was  dedicated  to  the  birth  of  Horns,  or  Light,  one  of  the 
aemini   who   sprung  from  the    eiig  of  Chao>.     Now   the 
Gemini  were  like  the  Cherubim,  tlie  two  visible  apparitions 
of  the  Triune  Principle;   for.  according  to  Pausanias,  the" 
immber  cS  the  Dioscuri  originally  corresi)onded  ".viih   the 
Cabiri.     And  here  I  cannot  but  remark,  that,  According  to' 
the  Pythagoreans,  in  two  minds,   that  is,    Isis  and  Osiris, 
was    contained   the    great  generating   Fountain    of   souls, 
and  that  Liiiht  and  Lil'e  sprunn;  from  their  n>\stica!  marriage. 
Now  the  Demiurgic  principles  of  nature  were   represented 
by  cubic  stones,     fience  the  cubic  temple  of  Mecca,  hence 
the  cubic  stone  of  Bubastc.     The  temple  of  Solomon  was 
indeed  built  upon   a  similar  model ;  it  consisted  of  three  ■ 
exact  cubes,  two  of  which  were  visible,  but  one  invisible. 

"  For  myself  1  have  no  doubt,  although  I  may  not  be 
able  to  express  my  ideas  so  strongly  as  I  feel  them,  that  the 
Sarcophagus  in  question  was  devoted  to  the  higher  myste- 
ries. We  know  that  the  Mosaic  Tabernacle  was  formed 
upon  a  similar  model ;  and  that  it  contained,  accordrng  to  the 
Rabbins,  the  Scph)'roih,  that  is,  the  Spheres  or  the  Sidereal 
Gates,  and  the  great  Decad  of  the  Law  written  oji  two  stones. 
Now  we  are  informt^d  by  Plutarch  and  Apuleius,  that  a  Chest 
containing  a  golden  Ark  was  used  in  ilie  mysteries  of  Osiris. 
We  learn  from  Svnesius,  tiiat  these  Arks,  according  to  the 
priests,  contained  the  Spheres  ;  thdse  Spheres  which  were 
sometimes  represented  by  semicircles,  and  sometimes  by 
cubes  ;  those  Spheres,  of  which,  the  Dioscuri,  the  Sephy- 
roth,  the  Cherubim,  (and  even  Proserpine,  ilic  object  of 
Eleusinian  initiation,)  were  alike  the  symbols.  We  are 
told,  moreover,  by  Suidas  and  Eusebius,  that  Arks  were 
devoted  to  the  mysteries  of  Fire,  and  that  they  were  consi- 
dered sac-red,  as  well  as  the  triangtdar  form,  to  the  great 
triple  Deitv  of  Eleusinian  as  well  as  Egyj)tian  initiation, 
Tjacchns,  Proserpine,  and  Ceres.  But  that  nothing  may  be 
wanting  to  idcniifv  these  Arks  with  the  Iriuiigular  Pyramid,. 
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tl^e  chamber  of  Osiris-Bacchus,  anrl  the  Sarcophagus  it- 
self, Pausanias  informs  us  that  the  hmiire  of  Bacchus  was 
found  in  a  Chest  which  was  said  to  he  the  gift  of  Vulcan — 
that  V^ilcan  of  whom  the  Pyramid  was  a  symbol — that 
Chest  of  which  the  Sarcophagus  was  a  model — that  Bacchus 
to  whom  the  central  room  was  certainly  devoted.  Finally, 
to  complete  the  evidence,  for  it  is  impossible  to  turn  with- 
out findii'.g  so  utany  proofs  as  can  scarcely  be  condensed 
mto  two  Lectures,  we  liear  from  Plutarch,  that  on  the 
third  day  after  Osiris  had  been  deposited  in  his  Ark,  during 
which  time  he  was  supposed  to  have  descended  into  Hades, 
(the  lower  hemisphere  of  the  astronon)ers,)  they  opened  it, 
and  brought  forth  a  Heifer  to  the  people  as  the  Deity  restored 
to  life.  Now  the  famous  manuscript  of  Denon  represents 
the  exact  point  of  time.  'Hie  Sarcophagus  on  which  the 
Heifer  rises,  is  evidently  the  mystical  ton)b  of  Osiris,  from 
the  prostrate  figure  on  the  side  and  the  triune  symbol  above  ; 
and  it  cerlainiy  ;urrees  with  the  figure  of  the  pyramidal  Ark. 
I  shall  add,  by  way  of  corollary  to  this  evidence,  that  the 
Hebrew  word  Pyrajjiido  sienifies. a  revelation  of  the  Heifer, 
as  well  as  of  Perfection,  or  of  Fire. 

"  To  proceed  ;  The  under  room,  stilTbearing  the  name  of 
the  Oneen's  chamber,  was  devoted  lo  the  mysteries  of  Isis  ; 
for  that  goddess  bore  tlie  name  of  the  Oueen  among  the 
Egyptians.  (Diodorta  Siculus.)  With  regartl  to  the  niche  in 
tins  rocmi,  it  \\  as  probably  devoted  to  a  statue  of  Isis  Multi- 
nianuTiia,  or  the  same  triformed  croddess  exhibited  at  Eleu- 
sis.  Mi/iliet  pretends  that  the  mummy  of  a  dead  oueen  was 
deposited  here.  But  I  put  it  to  the  candour  of  antiquarians, 
whether,  if  I  had  stated  that  in  the  very  same  monument, 
and  almost  at  the  same  time,  tiie  Egyptians,  so  tenacious  as 
thev  were  of  invariable  customs,  so  tenacious  indeed  that, 
even  while  they  knew  as  much  of  the  principles  of  statuary 
as  the  Greeks,  they  sacrificed  the  truth  of  proportion  and  of 
nature  to  the  standard  of  monastic  presctipiion, — that  these 
priests  should  in  one  instance  deposit  the  body  horizontally, 
and  in  another  perpendicularly,  ihey  would  not  have  con- 
ceived it  an  insult  on  their  understandings  ? 

"To  return  from  this  digression,  however,  it  must  have 
been  in  the  two  iirst  passages  that  the  Aspirant  was  ter- 
rified and  bewildered  by  the  flickering  lights,  the  groans, 
the  cries,  and  tl^.e  bowlings  of  dogs,  it  was  there,  possiblvj 
that  a  hundred  terrible  shadows,  diso-on-jed  froiri  the  n:outh 
of  the  well  or  imm  the  gnjito  beneath,  surrounded  him  with 
indescribable  terrors.  And  here,  were  I  desired  to  account 
ior  the  holes  in  the  central  room,  one  of  which  extends  to 
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the  outward  \vall,   and  the  other  to  the  foundations  of  th* 
Pypmids,  I  should  anssver,  with  very  little  hesitation,  that 
thev    were    devoted   to   secret    communication,   and   most 
likely  to  infc^rra  the  assembled  priests  of  the  exact  moment 
when  the  initiate  entered  the  north  angle,  or  the  well.     I 
consider  this  as  a  much    more  satisfactory  and  plain  state- 
ment than  that  of  Savary,  who  contends  that  one  of  them 
was  intended  to  convey   tood   to   the  visionary  personages 
he  here  confined  ;    for,    according  to  his  own   hypothesis, 
it  was  scarcely  possihle  to   ascend  the  external  wall  ;  and 
it   is  not   very    probable  that   a   set  of  priests,  tenacious 
to    a    refinement    of  their   secrets,    should    have   suffered 
a  basket   of  provisions  to  be  dangling  from   a  height  of 
two  hundred  feet — a  mere  realization  of  Mother  Bunch's 
Tales.      But  it  is  the  constant  feature  of  a  forced  hypo- 
thesis,   that   soiTie    little  difficulty   is    }>erpetually    starting 
which  requires  a  cv)rrecting  or  a  pruning  hand.    For  rayseli, 
though  I  feel   conscious  that  my  powers  of  research    are 
infinUelv  inferior  to  those  who  have  preceded  rae,  yet  satis- 
fied that  I  have  yielded  every  thing  to  fact^  and  nothing  to 
ima'ii!^-\tion,  I  am  persuaded,  that  every  candid  and  unpre- 
fUdiced  mind  will  submit  to  the  weight  of  .evidence  I  have 
"adduced,  and  particularly  to  that  harmony  of  feature  which 
pervades  and  characterizes  the  system  which  I  have  endea- 
voured to  erect  with  comparatively  feeble  powers,  but  with 
unremitting  patience  of  investigation.     Even  the  narrow 
communication  beuvcen  the  first  and  second  gallery,  which 
has  confounded  and  perplexed  the  opposite   theorists,  aiid 
certainly  put  them  to  their  last  shifts  of  explanation,  is   to 
mc  a  matter  of  triumph  and  of  aid.     For   I  have  only  to 
read  the  ordinary  descriptions  of  travellers,  and  the  cause 
of  it  is  apparent.     We  are  compelled,  they  all  concur,  to 
strip  ourselves  at   tliis  point,  and  to  crawl  upon  our  bellies 
like  serpents  ; — and  beht)ld  two  accredited  steps  of  ancient 
initiation  :  for  it  is  notorious  that  iFiese  actions,  rendered 
necessary  l)y  the  skill  of  the  architect,  arc  symbolical  rites, 
representing   at  once  the  fall  t^'  man,  and  his  wilhngness  to 
return  to  his  original  simplicity  and  purity.      Indeed,  if  the 
analogy  were  not  so  strong  as  it  is,  wc  arc  not  deficient  in 
evidence,  drawn  from  the  cave  of  Trophonius,  St.  i^atrick, 
Sec.  which  were  built  upon  a  similar  model,  that  the  narrow- 
ness of  the  passage  was   intended  to  impress  a  feeling  of 
terror  on  the  mystic  votary.     Proceeding,  therefore,  by  the 
same  analogical  clue,  the  concession  seems  as  it  were  ex- 
acted  from  us,  that  the  five    platforms  and   five    galleries 
were   the  inferior  srates  of  the  great  Sidereal  Ladder  which 
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kd  ihe  initiate  to  the  central  Sanctorum  of  Osiris.  The 
Coptic  manuscript  says,  that  there  were  images  of  the  Stars 
and  the  Sun  and  Moon  within — hut  the  arrangement  of  the 
passage  speaks  for  itself.  I  have  before  proved  that  the 
Sephyrothj  with  its  own  gates,  was  an  Egyptian  mystery. 
It  remains  to  observe,  that  all  the  ancient  temples  of  which 
we  have  record,  were  built  upon  an  astronomical  principle. 
Of  this,  the  teniples  of  Mecca,  of  Solomon,  of  Elephanta, 
are  proofs.  Nav,  there  were  pyramidal  temples  in  Chaidea 
and  Mexico,  which  were  creciid  on  the  very  principle  of  the 
Sidereal  Ladder  and  theSephyioth.  There  is  nothing,  there- 
fore, overstrained  in  scekiusr  for  it  in  the  Pyramids  of 
Egypt,  expressly  dedicated  to  the  Universal  System.  It 
must  be  reeoliecicd,  however,  that  the  Sidereal  Ladder  was 
not  always  uniforndy  represented.  It  was  not  in  the  two 
instances  before  us;  one  eoni>islcd  of  concentric  circles,  the 
other  of  steps.  We  know  that  the  Jewish  Sephyrolh  was 
sometimes  represented  by  a  tree.  We  know  loo  that  the 
Tree  of  Knowledge  was  representetl  on  the  same  astrono- 
cal  principle  by  the  Oriental  nations,  and  by  the  Platonists 
ihfinselves;  and  this  is  jjjoved  bv  h"gypt:an  and  Mithraic 
monuments.  For  insUuiee,  they  painted  it  by  a  'iree  with 
one  trunk,  with  three  branches,  and  seven  diticrent  kinds 
of  fruit,  typif\ing  the  Planets,  ami  represented  the  Fruit  of 
Life  by  the  Sun,  and  of  Death  by  the  JNloon.  The  Rab- 
bins, indeed,  express  themselves  in  the  same  manner  in 
n)ysticizing  on  the  brandies  of  i  he  Sephyrotli.  If  then  we  re- 
fer this  mvslicizing  theory  to  the  branqhes  of  the  Pyramidal 
caverhs,  we  shall  Und  an  exact  and  siriking  coincidence. 

*'  As  to  the  niagnificent  passage  uhicli  leads  to  the  Solar 
chamber,  I  sliould  imagine,  from  the  benches  which  accom- 
pany the  course  of  the  walls,  and  their  distinct  division 
into  somethin"-  like  the  stalls  of  monastic  temples,  that  it 
was  occupied  by  the  asseii;bltd  CoUesie  of  Pj-iests,  who  j)os- 
sibly  witnessed  the  efibrts  and  iriuniphed  in  the  success  of 
the  blindfold  initiate.  The  descent  of  Uiy^ses  and  of  Or- 
pheus seem  both  lo  allude  to  the  latter  circumstance;  but 
the  curiosity  of  Orpheus  removed  the  veii. 

"  But  however  this  may  have  i)eeii,  ibere  can  be  little 
doubt,  that  most  of  tiic  poetical  descents  into  Hell  origi- 
nated in  the  third  passasze.  The  descripilc^n  of  it  singularly 
coincides  with  that  of  V'irjil.  Tiiere  are  at  the  end  of  tlie 
second  gallery,  three  ways,  the  one  leading  to  Elysium, 
(the  abode  of  tlie  Sun,  according  to  Brvanl,)  the  other  to 
t1ie  abode  of  Proserpine  (the  Oueen'*  chanilier),  and  tlic 
last  to  Tailarus,  lliat  ij  Lo  the  Catacombs,  theouly  Infera  of 
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the  Egyptians.  Tt  was  here  then  that  three  priests  were 
stationed  to  prevent  the  intrusion  c)i"iin))roper  persons,  who 
in  the  Coptic  language  were  cal'ed  CacJi,  a  word  which  the 
Greeks  translated  Dogs,  and  thence  the  triple-headed  Dog 
Cerbtrua  of  the  poeis.  And  here,  iF  I  maybe  allowed  to 
speculate  on  the  (iescriptlon  or\'irgiI,  tikti  heneAlh  an  over- 
shadowing rock,  to  the  left,  the  city  oF Tartarus  was  placed 
at  the  entrance  of  these  ways,  I  should  place  liie  dungeon 
of  the  Temple  in  the  grotto  beneath  ;  for  there  is  little  doubt 
that  the  Tartarus  of  the  poets  orioinated  in  the  penances 
of  the  Priests,  txemplitlcd  either  in  the  persons  of  their  re- 
fractory satellites,  or  on  those  of  initiates  who  had  violated 
their  oaths.  Hence  arose  tlie  stories  of  Sisyphus,  Ixion,  of 
the  Danaides,  victims,  as  it  would  appear,  cond.mned  to 
draw  water,  to  raise  stones,  or  to  niove  the  wheels  of  ma- 
chinery." 

Mr.  Clarkson  then  proceeds  v.ith  an  interesting  descrip- 
tion of  Elysium,  which  he  contends  was  the  garden  of  the 
Monastic  College  ;  detailing  rather  at  large  the  njystic  dra- 
mas that  were  there  represented,  and  ending  v^'ith  a  learned 
and  curious  arguvnent  on  the  Origin  and  Effects  of  Drama* 
tic  Representation. 

U^pon  the  whole,  we  take  our  leave  of  Mr.  C.  with  con- 
siderable feelings  of  respect.  We  have  derived  at  once 
pleasure  and  information  from  his  lectures,  and  we  sympa- 
thize cordially  wiili  his  future  objects, 

WERNERIAN    NATURAL    HISTORY    SOCIETY. 

At  the  first  winter  meeting  of  this  Society,  an  interesting 
communication  from  Dr.  Arthur  Edmondstone  was  read, 
concerning  the  Lams  pnrusitlcns,  or  Arctic  Gull.  Owing 
to  the  remote  situation  of  the  haunts  of  this  gull,  its  historv 
and  manners  have  hitherto  been  little  known.  Dr,  Ed- 
mondstone has  now  illuslraied  I  hem.  He  has  observed  two 
kinds  of  arctic  gulls  in  the  Shetland  islands;  the  common 
sort,  with  the  l)reast  and  belly  of  a  njouse  colour;  and  an- 
other sort  with  the  breast  and  belly  pure  white.  Each  kind 
keeps  together;  and  the  v\hiic  is  a  larsrer  and  heavier  bird, 
but  less  bold  than  the  other.  The  Doctor  is  therefore  in- 
clined to  consider  these  not  merely  as  varieties,  but  as  di- 
stinct S)KC!es. 

At  the  same  meeting,  Prolcssor  .Jameson  read  to  the  So- 
ciety a  short  tlescnplion  of  several  varieties  of  the  precious 
stone  named  Zircon,  which  he  had  lately  discovered  im- 
bedded in  sicnite,  iu  Galloway.  IJc  also  informed  the  So- 
ciety, 
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ciely,  that  he  had  observed  in  the  same  rock  in  Galloway, 
boih  the  brown  and  the  yellow  suli=pe:ies  of  that  very  rare 
ore,  known  to  niirieralogrols  by  the  name  ot"  I\LUilite  or 
Sphene. 

At  the  meeting  on  the  30th  oF  November  last.  Professor 
Jamcsori  read  a  paper  on  Granite.  He  described  three 
principal  formations  of  granite,  and  two  of  sienile.  Two 
of  the  granite  formations  belonii;  to  the  oriiiiitive  class  ;  the 
third  to  the  transition  :  and  of  the  sienitesj  one  is  prinn- 
tive,  and  the  other  transition.  1\&  mentioned  particularly 
the  appearances  that  present  themselves  at  the  junctions  and 
alternations  of  the  granite  and  sienite  with  gneiss  and  kiUa$ 
(which  last  is  probably  a  newer  gneiss),  and  tlie  relations 
of  these  rocks  to  mica-slate,  clay-slate,  gray  v,acke,  and 
graywacke  slate.  The  descriptions  were  illustrated  by 
nnmerons  sections  and  specimens  frotn  Galioway,  island 
of  Arran,  and  other  parts  of  Scotland.  The  Profcssor  af- 
terwards cave  tlie  natural  history  of  a  new  penns  of  con- 
camerated  fossil  shell.  In  describmg  this  shell,  he  en>- 
ploycd  the  ll^ual  zoological  language  j  but  in  detailing  the 
other  particulars,  the  meth(;d  followed  was  that  used  in 
giving  the  natural  history  of  minerals. 

At  the  same  meeting  the  Secretary  read  a  communication 
from  the  Rev.  Mr.  Fleming  of  Flisk,  contamiiig  an  account 
of  a  bed  of  fossil  shells  which  occurs  on  the  banks  of  the 
Frith  of  Forth  near  Borrowstoiinness.  The  bed  is  three 
feet  thick,  nearly  three  miles  in  extent,  and  is  situated  about 
thirty-three  feet  above  the  present  level  of  spring  tides. 
'I  he  kintis  of  shells  which  con)pose  this  extensive  bed  are 
stiil  found  m  a  recent  state  in  the  Frith. 

At  tlie  same  iveeting,  also,  Mr.  Leach  gave  a  description 
of  a  new  British  species  of  Ecklniis,  which  he  had  observed 
in  plenty  at  Bantry  Bay  in  Ireland,  and  which  he  proposed 
to  call  E.  lilhopliagiis,  from  the  circumstance  of  its. forming 
a  sma!l  hollow  lor  itself  in  ilie  substance  of  the  submarine 
rocks. 

At  the  meeting  on  the  14th  of  Decen)!)er,  Professor  Jame- 
Sf)n  read  a  short  general  account  of  the  geognosy  of  the 
stewartry  of  Kirkcudbright.  It  would  appear  from  the  Pro- 
fessor's description,  that  (he  gremer  portion  of  this  part  of 
Scotland  is  composed  (,)f  gray-wacke,  gray-wacke  slate,  and 
transition  slaie,  with  subordinate  ijetls  of  transition  por- 
pliynjj  transition  greenstone,  and  flinty-slate.  But  three 
tracts,  the  first  of  wliich  contains  the  mountain  of  Criffle; 
the  second,  Cairnsmuir  of  Dee,  Sec. ;  and  the  third.  Loch 
Doune,  are  composed  of  granite,  sienltCj  sienilic  porphyry, 
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and  killas.  The  sicnite  and  granite  in  some  places  are  co- 
vered by  the  killas  ;  in  other  places  the  granite  and  sienite 
rest  upon  the  killas  j  and  Professor  Jameson  also  observed 
the  killas  allernatuis  with  beds  of  jrranile  and  sienite,  and 
veins  shooting"  }n)m  the  granite  into  the  adjaccni  killas. 
The  granitous  rocks,  besides  felspar,  quartz,  mica,  and 
hornblende,  also  contain  imbedded  rutilne,  tilanitic  iron- 
ore,  and  molybdcna;  and,  in  roUtd  masse>>  of  a  reddish- 
coloured  sienite,  crystals  and  grains  of  zircon  were  observed. 
Professor  Jameson  also  slated  several  of  the  characters  of  the 
kiUas,  described  the  magnetic  pyrites  it  contans,  noticed 
its  affinity  with  ctrtam  rocks  of  the  transition  class,  and 
exhibited  specimens  to  illustrate  this  affinitv. 

At  the  same  meeting  there  was  read  a  series  of  iher- 
nionieirical  observations  on  the  temj^erature  of  the  Gulf 
tiream,  bv  Dr.  Manson,  of  New  Gallowav:  and  a  descrip- 
tion of  a  new  craniometer,  proposed  by  Mr.  VV.  E.  Leach, 
illustrated  by  a  sketch. 


XXII.  InltUigence  arid  Miscdlaneoiis  Articles. 

VACCINATION, 

v^N  this  subiect  we  have  lately  seen  an  address  by  Edward 
Kigbv,  Esq.  senior  surgeon  of  the  Norfolk  and  Norwich 
hospital,  to  the  Corporation  of  Guardians  of  the  Poor  of 
the  city,  which  presents  some  facts  that  cannot  be  too 
generally  knov.n.  This  gentleman,  while  variolous  ino- 
culation was  the  only  method  known  for  lessening  the 
ravages  of  the  small-pox,  was  ever  ready,  not  only  to 
inoculate  the  poor  gratuitously,  but  omitted  no  opportu- 
nity, either  by  writing  or  by  conversation,  to  promote  its 
general  adoption  j  but  Providence  having  placed  in  our 
hands  means  of  security  against  that  loathsome  disease 
equally  efficacious  ar.d  much  less  exceptionable,  namely 
vaccination,  Mr.  Rigby  has  been  one  of  its  most  strenu- 
ous advocates,  and  has  exerted  himself  to  root  out  the 
ftmall-pox  entirely,  from  Norwich  and   its  neighbourhood. 

After  stating  some  of  the  measures  that  he  bad  recom- 
mended, but  which  it  would  appear  had  not  been  suffi- 
ciently attended  to,T-he  states,  that  "  the  small-pox  did 
disappear  in  the  autumn  of  1800:  it  had  seized  on  all  the 
victims  within  its  reiich,  and,  like  a  fire,  ceased  to  burn 
only  for  want  of  additional  fuel;  nor  did  it  again  visit  the 
city  till  August  1S07,  when  it  was  introduced  in  the  fol- 
lowing v\  ay  : — 

♦'  On  the  Monday  of  the  Assize-week  in  that  year,  Mr. 
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Robinson,  one  of  your  surgeons,  called  upon  iTic  in  the 
morning,  to  say  be  bad  been  to  visit  a  poor  woman  at  the 
Wagu'on  and  Horses,  in  St.  Giles's-strcet,  who  had  just 
been  brougbt  thither  tVoni  the  London  waggon,  and  that 
uhe  was  in  the  eruptive  stage  of  the  small- pox,  and  he  uas 
vcrv  anxious  that  1  should  advise  bini  how  she  could  be  dis- 
posed of.  I  told  him,  I  iearcd  I  had  now  no  povver  either 
as  a  magistrate  or  as  a  sruardian  to  direct  in  such  a  ca^e,  as 
a  late  resolution  of  the  court  had  rescinded  the  orders, 
imder  uhich,  berett>fore,  patients  under  such  circumstances 
had  been  sent  to  ihe  Infirmary  ;  but  I  wished  him  to  apply 
to  ^Ir.  Simpson,  the  clerk  of  the  court  of  guardians,  to 
Mr.  Lubbock,  the  mayor's  justice  clerk,  and  to  the  chief 
magistrate  himself;  all  which  Mr.  Robinson  took  the  trouble 
of  doing,  but  to  no  purpose — there  was  no  place  to  which 
she  could  be  sent,  and  she  was  under  the  necessity  of  going 
through  this  infectious  disease  at  a  public-house,  in  a  pub- 
lic street,  and  at  a  public  time  when  there  was  a  more  than 
usual  number  of  strangers  in  the  city.  The  consccjuences 
were  obvious — a  person  in  the  public- house  cauglil  the 
disease,  from  whom  it  was  communicated  to  another  in 
the  neighbourhood,  and  thence  it  gradually  spread  to  the 
several  parts  of  the  city,  and  continued  its  ravages  among 
the  poor  to  the  end  of  the  year  1609;  during  which  lime, 
no  less  a  number  of  deaths  from  this  dreadful  disease  than 
TWO  HUNDRED  AND  THREE  wcrc  recorded  in  the  weekly 
bills  of  mortality.  The  greatest  fataliiv  was  in  ISOS,  in 
some  weeks  ten,  thirteen,  and  even  fifteen  died  ;  and  from 
June  1608  to  June  ISOi)  the  nunjber  of  deaths  was  17  I. 

I  am  satisfied  that  these  accounts  are  correct;  and  I  feel 
no  small  gratification  in  reflecting,  that  a  record  so  impor- 
tant to  humanity  would  not  have  existed,  had  1  not,  when 
mayor,  directed  the  keeper  of  the  bills  of  mortalitv  to  no- 
tice every  death  from  the  small-pox.  In  a  statistical  as 
welt  as  moral  view,  these  faots  are  highly  interesting.  I 
think  it  likely,  as  there  are  few  adults  in  poj)ulous  places 
who  have  not  had  the  small-pox,  that  this  long  list  ui 
deaths  consisted  almost  entirely  of  children  ;  and  if  the 
conmion  average  of  deaths  from  small -po.x,  as  derived  from 
tables  kept  for  a  series  of  years  in  Lcnidon,  Pans,  Vienna, 
and  other  large  cities  in  Europe,  be  coirect,  a^d  which  js 
one  in  six,  it  is  evident,  that  within  this  period  more  than 
twelve  hundred  individuals  must  have  had  the  disease;  and 
the  probability  of  these  being  children  is  increased,  by  this 
number  so  strikingly  corresponding  with  the  number  of 
tiirths  in  three  years  in  that  class  of  society  liable  to  the 
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disease,  reckoning  from  the  time  when  the  smali-pox  dia* 
appeared  at  the  end  of  IS()6,  to  the  end  of  I8O9,  when  it 
again  ceased.  The  annual  births  in  Norwich  for  tlie  last 
four  years  are  about  nine  hundred  ;  somewhat  less  than 
half  of  this  number,  or  four  hundred,  probably  belong  to 
the  lowest  or  unvaccinating  class;  which  in  three  years  will 
produce  by  bij'.hs  about  the  number  of  individuals  who  had 
the  disease  at  this  period,  and  which,  as  I  before  observed, 
must  have  been  somewhat  more  than  twelve  hup.dred  *. 

*'  The  moral  reflections  which  necessarily  arise  from  this 
melancholy  detail  need  not  now  be  insisted  upon.  I  will 
however  just  observe,  that  had  this  patient  been  fortunately 
sent  to  the  Infirmary  at  the  time  Mr.  Robinson  called  iipou 
me,  and  which  was,  I  believe,  before  the  disease  had  reached 
that  stage  which  renders  it  infectious,  she  would  not  have 
been  in  a  siluaiion  to  have  con)munieaie»l  it;  and  the  city, 
in  that  instance  at  least,  would  have  been  spared  the  dread- 
ful visitatioli  to  which  so  many  hunsan  lives  were  sacrl- 
ilced;  and  had  the  former  wise  regulations  of  this  court 
remained  in  force,  it  is  sufficiently  clear  that  she  would 
have  been  sent  thither." 


To  Mr.  Tilloch. 

,  Sir, — In  plate  xvii.  of  the  3d  vol.  of  Mr.  Parkinson's 
valuable  "  Organic  Remains,"  is  figured  at  fig.  2.  the  im- 
pression of  an  insect,  whose  species  the  author  professes 
himself  unable  to  determine.  He  will  probably  therefore 
not  be  sorry  to  be  informfd  through  your  medium,  that  it 
is  clearly  the  impression  of  the  larva  of  a  .species  of  Li- 
bellula  or  Dragon  Fly  ',  I  conjecture,  of  Ij.  qundrimaculata, 
a  figure  of  which  may  be  seen  in  the  (ith  vol.  of  Remains, 
tab.xxwi.  fig.  1.  and  2.  What  Mr.  Parkinson  terms  "the 
sting,"  is  the  intermediate  one  of  the  three  pointed  pro- 
cesses found  at  the  anus  of  many  of  the  tribe,  but  not  at 
allanalojious  to  a  stinp-  The  leo;s  have  not  been,  as  Mr.  P. 
.supposes,  eight,  but  six,  the  usual  number  m  insects. 

Jan.  27,  I8i'j.  I  am,  sir,  &c.  &:c. 

C.  E. 

*  Admittinjf  this  coijjecture  to  be  well  founded,  as  more  than  two  years 
have  clap'if  d  since  tl)e  small-pox  was  in  Norwich,  it  follows,  that  at  thi';  time 
there  are  more  than  eic^ht  hundred  children  liable  to  catch  the  disease, 
should  it  aj';ain  find  its  way  into  tlie  city.  If  also  it  be  true,  tliat  this  disease 
is  fatal  to  a  sixth  of  tlie  individuals  infected,  it  is  equally  clear,  that  unless 
some  efficient  means  are  adopted  to  secure  the  lower  classes  from  the  infec- 
tion, an  averaj;;e  annual  loss  to  our  population  of  more  than  sixty  persons 
will  be  sustained. 

To 
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To  Mr.   Tillock, 

Sir, —  I  beg  to  ask  for  information  of  some  of  your  cor- 
respondents, respecting  the  cause  of  an  optical  phsenome-' 
non,  for  an  explanation  of  which  I  have  in  vain  looked  in 
books. 

Siirveving  latelv  through  a  compound  microscope  at  a 
friend's,  one  of  the  sliders,  I  was  struck  bv  the  figures 
which  f  knew  to  be  impressed  upon  it  appearing  to  my 
sight  to  he  in  relief;  and  was  still  more  surprised  to  find, 
that  to  my  friend,  who  at  mv  request  looked  through  the 
microscope,  they  retained  their  actual  impressed  appearance. 
I  then  put  one  of  the  old  penny  pieces  under  the  gfass,  and 
the  letters  indented  round  the  margin  appeared  in  relief, 
while  the  head  seenjcd  as  obviously  excavated  ;  yet  to  mv 
friend's  eve,  as  well  as  to  that  of  a  lady  present,  the  na- 
tural appearances  only  presented  themselves.  I  am  not 
avvare  of  any  peculiarity  in  mv  visual  organs,  except  that 
of  bcintj  in  a  slight  degree  short-sliihted,  which  does  not 
seem  eutficient  to  account  for  the  difflrence. 

I  am,  sir,  your  most  obedient  servant, 

S.  P. 


NEW  PROCESS  FOR  REFINING  SUGAR. 

A  valuable  and  simple  process  has  lately  been  discovered 
by  Edward  Howard,  Esq.  F.  R.  S.  for  refining  sugar,  whicli 
promises  to  be  of  great  advantage.  The  following  is  an 
outline  of  the  process,  but  a  more  detailed  account  of  it 
may  be  e.\pected  to  be  published  bv  that  genilemati  him- 
self:— "  Take  brown  sugar,  sift  it  through  a  coarse  sieve, 
then  put  it  lightly  into  any  conical  vessel  having  holes  at 
the  bottom  (like  a  coffee  machine).  Then  mix  some  brown 
sugar  with  white  svrup,  that  is,  syrup  of  refined  sugar,  to 
ihc  consistency  of  baiter  or  thick  cream,  and  pour  it  gently 
on  the  top  of  the  sugar  in  the  vessel  till  the  surface  is  co- 
vered. The  syrup  will  soon  begin  to  percolate,  and  leave 
the  surface  in  a  state  which  will  allow  more  svrup  to  be 
poured  upon  it,  which  is  to  be  done  carefully.  The  treacle 
will  be  found  to  come  out  at  the  bottom,  having  left  the 
whole  mass  perfectly  white.  The  first  droppings  arc  to  be 
kept  apart,  as  the  last  will  serve  to  begin  another  operation. 
The  sugar  is  now  in  a  pure  state,  except  as  to  its  contain- 
ing insoluble  matter,  which  may  of  course  be  separated  by 
solution  in  water. — The  clarification  is  to  be  performed  by 
the  best  pipe-clay  and  fullei's-earth,  and   the  addition  of 

neutral 
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neutral  alum,  if  lime  be  previously  contained  therein  ;  the 
whole  to  be  agitated  together  ;  and,  if  expedition  be  re- 
quired, It  should  be  heated  to  the  boiling  pomt  :  the  fscu- 
lencics  will  then  subside.  The  brown  syrup  may  also  be 
much  improved  by  means  of  tannin  and  the  above  earths. 
To  make  the  sugar  into  snow-white  powder,  It  is  only  ne- 
cessary to  evaporate  the  clarilied  solution  to  dryness  on  a 
water-bath.  To  make  loaves,  the  con)mon  methods  may  be 
resorted  to,  or  the  syrup  drawn  ofif  by  exhaustion,  or  small 
grains  may  be  made  according  to  JM.  Du  Trone's  process, 
ivitli  much  water,  and  these  grains  may  be  cemented  by  hot 
concentrated  syrup." 

Mr.  Saumarez  will  shortly  publish  a  work  on  the  Philo- 
sophy of  Physiology  and  of  Physics ;  comprehending  an 
examination  of  the  modern  systems  of  philosophy. 

LIST   OF    PATKNTS    FOR    NEW    INVENTIONS. 

To  Jasper  Augustus  Kelly,  of  Kentish  Town  in  the 
county  of  Middlesex,  engineer  and  architect,  for  certain 
improvements  in  the  construction  or  formation  of  arches, 
and  other  erections  and  buildings,  which,  in  respect  to  the 
patron  of  the  said  invention,  they  denominate  '*  Moore's 
modern  Architecture.'"' — 15th  Jan.  1812. 

To  John  Taylor  the  younger,  of  Chesterfield  in  the 
couniv  of  Derby,  gentleman,  for  a  machine  and  rods  for 
cutting,  spreadnig,  and  preparing  wicks  for  dip  candles. — 
20th  Jan. 

To  John  Raffield,  of  Edward-street,  Cavendish  Square, 
in  the  county  of  l\Jiddlesex,  architect,  for  an  apparatus  to 
be  attached  to  (ire  stoves,  of  all  descriptions,  for  rooms,  for 
the  removal  of  cinders  and  ashes,  and  the  better  preventing 
of  dust  arising  therefrom. — '20th  Jan. 

To  Jacob  Zink,  of  Glove  Road,  Mile  End,  in  the  county 
of  Middlesex,  chemist,  for  a  new  method  of  iT^anufac- 
turing  verdigris,  which  he  denominates  British  verdigris. — 
20th  Jan. 

To  George  White,  of  Worthin<r  in  the  conntv  of  Sus- 
sex, smith  and  ironmonger,  for  a  new  or  improved  rnethod 
of  preventing  accidents  from  carriages. — 20th  Jan. 

To  Andrew  Patten,  (if  Hulme,  in  the  parish  of  Manches- 
ter, in  the  county  of  Lancaster,  iron  lignar  manufacturer  ; 
and  Charles  Ilan!;inson,  of  Hale,  in  the  parish  of  Bowden, 
in  the  county  of  Chester,  lanutr,  for  their  improvement  in 
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the  tanning  of  leather  by  the  use  ofpyrohgnus  or  wood  acid. 
— 20th  Jan. 

To  George  Dodd,  of  Vauxhall  Place,  in  the  county  of 
Surry,  engineer,  for  certain  machinery  and  the  appUcation 
of  steam  to  communicate  heat  and  motion  to  wines,  porter, 
and  other  iiquids^or  fluids, in  cellars,  storehouses,  warehouses, 
or  other  places. — 23d  Jan. 

To  John  Beale,  of  Chad's  Row,  in  the  parish  of  St.  Pan- 
eras  and  couniv  of  Middlesex,  mathematical  instrument 
and  umbrella  maker,  a  for  machine  or  engine  for  cuttino;  of 
trunnels  and  spiles,  and  various  other  articles. — 23d  Jan. 

To  William  Onions,  of  Paulton,  in  the  county  of  Somer- 
set, engineer,  for  a  new  engine  or  machine  which  may  b^ 
wrought  by  steam  or  other  power. — 23d  Jan. 

To  Richard  Rowland,  of  the  city  of  Bristol,  mathema- 
tical instrument  njaker,  for  certain  in5provements  in  ships' 
steering  wheels,  conjpasses,  and  binnacles,  and  in  the  mode 
of  lighting  the  same  with  lamp  or  candle,  bv  which  same 
light  the  cabin  or  other  part  of  the  vessel  may  be  litjhted  ; 
Jikcwise  a  method  of  preserving  the  candles  in  hot  cli- 
niates. — 23d  Jan. 

To  George  Babb,  of  Bordesley,  near  Birmingham,  in  the 
county  of  Warwick,  engineer,  for  a  new  method  or  prin- 
ciple of  producing  iiles.  plane-irons,  fire-irons,  and  other 
articles. — 23d  Jan. 

To  John  Brown,  of  Mile  Er.d  New  Town,  in  the  county 
of  Middlesex,  stationer,  for  a  pocket  on  an  improved  con- 
struction to  be  used  about  the  person  or  otherwise. — 2jth 
January. 

jMefeorotogical  Ohservations  made  at  Clapton  in  Hackney, 
from  Jan.  21,  to  Feb.  20,  IS  12. 

Jan.  21. — Fair  day,  cirri  and  others.     N. 

Jan.  22. — Clouded  and  hazy  day.     N.N.W. 

Jan.  23. — Lofty  and  ill-defined  cumulative  masses  of 
cloud.     N.E. 

Jan.  24. — Lofty  cumulative  clouds  like  yesterday  ;  a  co- 
loured phasnonienon  was  described  as  having  been  seen  at 
Walthamstow,  this  evening,  about  the  moon,  which  from 
description  appears  to  have  been  what  1  have  called  the  halo 
di^'Coides. 

Jan.  23. — Calm  foggy  day,  with  westerly  wind. 

Jan.  26. — Hazy  morning;  evening  fair,  though  a  stroiig 
mist  [irevailed.     W. 

Jan,  21 . —  Clondy  and  hazy  mornitig;  windy   night;  a 

lunar 
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lunar  corona,  somewhat  coloured,  appeared  about  seven 
o'clock  ;  about  ten  a  halo  of  the  usual  size*.     S.W. 

Jan.  28. — Clouds  and  wind  from  the  S.S.W, 

Jan.  29. — Before  sunrise  lofty  cirri  appeared  highly  co- 
loured, which  kind  of  lofiy  and  confused  cirrus  prevailed 
all  the  morning,  with  large  spreading  sheets  o'i  cir  rostral  us  y 
followed  in  the  evening  by  wind  and  rain.     S.W. 

Jan.  30. — Hazy  morning,  followed  bv  clear  day  and 
evening  showers.     S.W. 

Jan.  31. — Cloudy,  calm,  hazy  day.     S.S.W. 

Fth.  1. — Much  cloud  all  day  with  haziness.      S. 

Fch.  2. — Fair  morning;  various  cirrocmnnli  and  cumuli, 
followed  by  high  wind,  with  some  rain  by  night.     S.W. 

Feb.  3. — Fair  mornins:,  with  lofty  cumulative  clouds  ;  dark 
rainy  evening.     S.W. 

Feb.  4. — Hazy,  with  some  small  rain.     S.W. 

Feb.  5. — Misty,  followed  by  a  warm  rainy  da}^     S. 

Feb.  6. — Dull,  clouded,  unpleasant  dav. 

Feb.  7. — Fine  clear  morning  and  W.  wind,  with  flimsy 
cirri  and  cirroannuU  ft)llc)wed  by  much  cloud,  increased 
temperature,  and  rain  at  ni^ht,  wiih  a  gale  from  S.W. 

Feb.  S. — Fair  morninn-  with  various  clouds  followed  bv 
a  rainv  evening.     N.E. 

Feb.  9. — Much  cloud,  in  the  evening  a  general  obscurity 
prevailed,     W.  and  N.W. 

Feb.  10. — Fine  day  ;  much  cirrns  spread  about  aloft,  in 
a  lower  region  massy  and  spreading  cumulus;  clear  night. 
S.  and  S.E. 

Feb.  1 1 . — Clear  morning  and  frosty,  afterwards  the  clouds 
assumed  the  cirrocumulative  a^orregation,  and  were  fol- 
lowed by  increased  temperature,  and  a  clouded  night. 

'^'  Tlie  ancient  writers  seem  to  hare  beeawcH  acquaiiitcJ  with  these  phe- 
nomena, but  they  did  not  weil  distinguish  the  /.cio  from  the  corona. 

"Existur.tesdem  coronae  circa  I-unain,  et  circa  rc^bilia  ajrra  ccelo  quoque 
inlixrentia.  Circa  Soiem  arcus  apparuit  L.  Opimio  Q.  Fabio  Cos*.  Orbi* 
h.  Portio  M.  Aciiio." — Piin.  fJist.Kot.  lib.  ii.  cap.  29. 

"  Circulu^  rubri  cole;  is  L.  Julio  P.  Ruliiio  Coss." — Cap.  33. 

The  parhelion  and  paraselene  were  also  noticed  by  Pliny. 

"Et  rursus  plures  soles  simul  cernuntur,  nee  si:pra  ipsum  nee  infra,  scd 
ex  oblique,  numquam  juxtasemel  et  meridie  co.ispecti  in  Bosphoro  produ- 
cuntur,  qui  a  matutino  tempore  duraverunt  in  occasum." — Cap.  31. 

"  Lunre  quoque  trinx  Cn.  Domitio  C.  Faiinio  Consulibus  apparuere,  quas 
plerique  appcllaverunt  soles  noctiirnos."  — 6V;p.  02. 

.Aristotle's  descriptions  appear  more  accurate  than  Pliny's. 

"  Tiioi  St  a>.4)  xai  i^iCcs,  ti  S'  \*a.rin:v  xui  5(a  ti»'  aiTia»  yiynrai  f.iyu/iS:/,  nxi 
viai  rce^n'Aiuv  r.ai  ^aftfwv,"  &c. — /Irisl.  Meldr.  lib.  iii.  cap.  2. 

By  ^aCo«  I  understand  radii;  and  I  suppose  the  author  to  have  meant 
some  such  ph.i;nomenon  as  is  described  by  Virgil  as  a  prognostic  ot  bad 
weather : 

"  Aut  ubi  sub  lucem  densa  inti-T  nubila  sese 
Divcrsi  crumpunt  radii,"  &.c,—Gtvre.  lib.  i.  -14J, 

Feb^ 


made  at  Clapton.  153 

Fel\  12. — Overcast  and  liazv  day;  towards  night  ihe 
wind  rose  and  became  high  wiih  some  small  rain. 

Feb.  13. — Fme  clear  morning,  with  cirrocumuhis  and 
cirrus,  whWe  cmmdi  sailed  along  lower  down:  afiervv-ards 
cumvlostratns  continued  to  ['urni  through  the  day;  but  the 
nii'ht  became  clear,  and  the  stars  shone  bripht  I  observed 
a  very  small  meieor  abc^ut  eleven  o'clock.     W. 

Feb.  14. — Rain  set  in  early,  and  its  streams  continued  to 
increase  in  size  and  strenglh  all  the  morning,  with  rising 
wiiid ;  in  the  afternoon  it  cleared,  but  the  wind  continued 
high,  and  got  from  S.W.  lo  N.W.  The  phaenomenon  of 
the  old  moon  in  the  new  moon's  horns,  as  it  is  called,  was 
very  clearly  conspicuous  this  evening.  Some  common  kind 
of  small  meteors  by  night. 

Feb.  15. — Fine  morning;  very  high  up  much  spreading 
cirrus  passed  on  gently  froni  N.N.W.  breaking  out  into 
various  forms,  in  some  places  giving  the  idea  of  fine  gra- 
nulations; in  others  arranged  in  beautiful  rows  of  spots, 
approachinc;  to  cirrocurmdus^  or  stretched  along  in  tufts,  its 
fibres  verjTmo;  in  diflf'erent  directions:  lower  down  loose' 
flimsy  cirrocumuhis  ;  and  still  lower,  masses  oi  cumulus  and 
what  sailors  call  scud  floated  rapidly  along  in  the  west  wind  ; 
by  and  by  cumulostratus  formed  by  inosculation,  as  it 
seemed,  and  obscured  the  skv. 

Feb.\G. — Features  of  confused  cirrus  appeared  aloft; 
cumulus  lower;  ?Lh^x\\?i.x(\%  cumulosiruUtSy  and  general  ob- 
scurity:  rain  at  night.     W. 

Feb.  17. — Cirrus^  &c.  followed  bv  wind  and  rain  in  the 
morning;  afterwards  showers  and  clear  intervals  ;  at  night 
very  cloudy  with  rain  and  very  boisterous  wind.     W. 

Feb.  18. — Misty  overcast  morning,  and  fair  day.     N.W. 

Feb.  19. — Misty,  overcast  and  windy;  clear  night  with  a 
few  light  clouds.     S.W.  and  S. 

Feb.  20. — Clear  mornincr  with  much  liuear  cirrus  ex- 
tendmg  north  and  south  ;  afterwards  various  cirrus  and 
cirrocumuhis  in  different  altitudes.  At  night  a  corona^ 
round  the  moon  was  sometimes  double  and  coloured,  at 
others  single  and  of  various  sizes,  according  to  varieties  in 
tHe  intervening  cloud. 

Five  Houses,  Clapton,  Feb. 21,  1812.  ThOMAS  ForSTER. 


*  At  times  the  corona  appeared  almost  triple.  I  have  said  in  my  paper  on 
//(iianrt,  that  a  triple  .;••■•'  was  seldom  seen,  I  have,  however,  since  writing 
char,  seen  several. 
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METEOROLOGICAL   TAliLE, 

By   Mr.  Caby,  of  the  Strand, 
For  Fehruanj  1812. 


Thermometer. 
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0 
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0 
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0 
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10 
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11 

32 
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25 
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50 
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28 
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46 
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0 
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44 
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40 
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40 
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43 

33 

•62 

18 
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40 

44 

35 

•38 

0 
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26 

32 

42 

33 

•bQ 

25 

Fair 

^ 
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ERRATA  in  dur  last  Number. 
Patre  <?,  line  15,  for  <:3"  read  13°.     Pajc  IG,   lino  -V,,-  for  0'  read  IL''. 
Page  18,  line  i.'C,  tor  -001 1  read  -Oil. 
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t 
XXIII.  Description  of  a  Cavern  near  Chiidleigh  in  Devon- 
shire.     By  Mr.  J.  Jones,   of  Pemhroke  College,  Cam- 
bridge.    Communicated  by  the  yluthor, 

J.  HE  Devonshire  marbles  hvive  been  lately  much  in  request 
for  ornamental  purposes;  and  since  it  has  been  found  im- 
possible to  t)btain  ilie  more  costly  marbles  of  Italy,  the  at- 
tention of  our  artists  has  been  directed  toward  the  produce 
of  our  own  soil.  The  strata  of  limestone  or  marble  traverse 
the  country  in  various  directions,  adding  considerably  to 
the  beauty  of  the  scenery  ;  for  at  some  places  they  sink  be- 
neath ihe  surface  of  the  earth,  and  at  others  rise  with  ma- 
jestic grandeur  to  a  nearly  perpendicular  height  of  two  or 
three  hundred  feet,  presenting  from  their  summits  views 
not  to  be  exceeded  for  extent  or  picturesque  effect  by  any 
in  the  kingdom  ;  and  what  adds  considerably  to  their  ap- 
pearance is,  that  their  tops  are  not  barren,  but  ornamented 
with  mountain  plants  and  a  lively  verdure,  and  their  sides 
are  rendered  shaggy  by  the  "slirubs  and  trees  which  grow 
in  abundance  from  their  crevices.  These  hills  are  particu- 
larly interesting  to  the  traveller,  and  may  not  prove  unin- 
slructivc  to  the  geologist;  for  caverns  of  considerable  mag- 
nitude have  been  discovered  within  their  bowels,  in  which 
a  profusion  of  stalactitical  and  stalagmitical  depositions 
abounds.  The  most  celebrated  of  these  caverns  are  Kent's 
Hole  in  the  vicinity  of  Torquay,  and  the  Piscies'-hole  in 
Chudleigh  rock  near  the  town  of  Chudleigh  :  the  first  I  have 
never  seen,  but  have  frequently  visited  the  latter. 

The  Wixies'or  Piskies'  Hole,  as  it  is  commonly  called,  be- 
ing the  supposed  habitation  of  a  diminutivt  race  of  fairies, 
is  situated  in  part  of  the  rock  which  faces  the  woods  of 
Ugbrook  Park,  ihe  seat  of  Lord  Clifford  :  the  ascent  is  rath- 
er difhcult,  being  nairow  and  winding  ;  but  after  having 
ascended  for  a  short  time,  the  entrance  presents  itself  al- 
most concealed  by  trees  and  shrubs:  the  entrance  is  10^ 
feet  in  breadth,  and  9  feet  in  height,  and  the  same  dimen- 
sions are  nearly  preserved  for  67^  feet  alter  you  enter  the 
cavern  :  it  then  suddenly  diminishes  into  a  narrow  hole  not 
exceeding  3  feet  in  height  and  7  feet  in  breadth  :  before 
you  enter  this  narrow  passage  vou  are  necessitated  to  de- 
scend on  vour  hands  and  knees,  and  lisiht  vour  candles,  for 
without  light  it  is  impossible  to  explore  the  interior  of  the 
cavern  :  this  narrow  passage  is  the  greatest  difficulty  to  be 
encountered;  but  it  is  not  of  any  considerable  length,  tiot 
exceeding  57  feet :  at  its  extremity  you  suddenly  emerge 
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into  a  large  and  macrnilkeiit  cavity,  formed  williln  the 
bowels  of  the  rock,  of  tousiderable  niagoiliide,  and  not 
cheered  by  a  single  ray  of  light  from  above  :  huge  pieces 
of  rock  uhich  must  have  fallen  from  the  tip  impede  your 
progress,  and  coiisidtrable  caution  must  be  observed  in 
passing  over  thc:^e  fragments.  1  he  length  of  this  cavity  is 
39  feet;  its  greatest  lieight  about  50  feet,  and  breadth  12 
feet;  it  terminates  in  a  narrow  cleft,  too  shiall  to  admit  a 
middle-sized  man  :  the  silence  of  this  cave  is  never  dis- 
turbed, except  by  the  bats  which  are  observed  to  be  sus- 
pended from  the  top ;  and  the  sound  produced  by  the 
labourers  from  without,  blasting  the  rock,  reverberates 
throiroh  the  hollows  like  thunder,  A  great  number  of 
stalactites  depend  from  the  top,  assuming  various  forms; 
but  they  are  not -remarkable  either  for  whiteness,  or  beauty 
of  appearance.  The  rock  consistins;  entirely  of  limestone, 
of  course  all  the  de))Ofeitions  are  calcareous  :  one  deposit  de- 
mands particular  attention,  as  it  is  considered  the  guardian 
idol  of  tlie  cavern  :  it  is  situated  on  the  left  hand  as  you  en- 
ter, a  few  feet  from  the  bottom,  and  presents  the  appearance 
of  a  human  head  :  it  is  commonly  called  the  Pope's  head. 
The  rcaaon  of  this  appellation  it  would  be  perhaps  now 
difficult  to  discover  :  owing  to  the  continual  droppings  from 
above,  its  surface  is  soft,  and  all  visitors  are  desired  by 
the  guide  to  stick  a  pin  into  the  head,  to  serve  as  a  defence 
against  the  machinations  of  the  fairies.  From  this  prin- 
cipal cavity  another  branches  off  of  greater  regularity  and 
of  a  more  vaulted  appearance  .--this  second  passage  is  Q  feet 
in  breadth,  11  feet  in  height,  and  72  feet  in  length;  it  is 
called  tlie  Pixies'  parlour,  and  the  bottom  is  suOici'^nily  level 
to  adoiit  of  dauciny;.  Here  fires  are  liehitd,  and  parties  re- 
gale themselves :  the  effect  is  awful  and  striking,  the  flames 
plaving  about  the  cavern,  the  soui^.d  of  the  music,  and  the 
resounding-  echos  of  the  voices.  Banditti  might  have 
chosen  this  as  a  proper  place  to  have  held  their  revels.  At 
the  extremity  of  this  cavitv  the  light  is  seen  streaming 
through  the  rock  from  above,  and  on  looking  up  you  per- 
ceive a  narrow  (  peniiig  of  considerable  height  ;  at  the  top 
of  which  huge  itKisses  of  rock  seem  suspended  over  your 
head,  and  strike  the  mind  of  the  spectators  with  terror 
lest  they  should  suddenly  be  crushed  to  jiieces.  This  was 
certainly  the  first  opening  by  which  ihe  cavern  was  entered, 
and  the  narrow  passage  was  afterwards  efieeted  by  the  hand 
of  man  :  its  regularity  forbids  the  idea  of  its  natural  origin. 
Besides  the  abovemenlitjned  chambers,  >everal  narrow 
entrances  are  discovered,  which  may  perhaps  lead   to  the 

discoverv 
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discovery  of  other  caviiies  equal  to  those  already  explored. 
But  the  foot  of  mar.  has  never  yet  passed  into  those  con- 
cealed caves ;  and  the  traditions  of  the  vulgar  respecting 
them  are  of  the  most  fearful  kind  :  unShlhomable  depths  of 
water,  uith  all  accompanylni^  horrors,  are  predominant*. 
That  water  may  sometimes  be  collected  in  those  cavities, 
may  not  be  improbable  ;  yet  I  have  thrown  down  several 
biones,  and  water  was  never  heard,  and  the  stones  soon 
reached  their  termination.  One  tradition  is  worthy  of 
being  remenjbered  :  a  dog  was  once  thrown  into  one  of 
those  pits,  and  some  weeks  after  it  emerged  at  Botter  rock 
near  Heni(^ck,  a  village  about  four  miles  from  Chudleigh  ; 
and  the  most  remarkable  part  of  the  talc  is,  that  all  its  hail" 
was  rubbed  oft':  th.is  is  a  degree  of  coiisi;^tenoy  not  often  to 
be  observed  in  popular  Iradituin. 

Having  finisliecl  the  description  of  the  cavern,  I  shall 
now  hazard  a  few  remarks  respecting  the  use  to  v.'hich  it 
was  applied  by  the  Aborigines  of  Damnoninm.  Caves 
were  certainly  the  first  habitations  of  the  wanderin^;;  tribes, 
and  perhaps  first  suiiiiested  ih.c  idea  of  constructing  more 
convenient  places  of  abode.  Some  savages  are  now  found  ig- 
norant of  the  means  of  consiructing  any  settled  hiabitation, 
and  who  retire  to  the  crevices  of  the  rocks  as  a  defence  against 
the  inclemency  of  the  weatherf.  The  Eastern  nations 
seenj  to  have  been  more  pariicularlv  attached  to  subter- 
ranean abodes.  The  deeds  of  Jesus  Christ  are  said  by  the 
inhabitants  of  Palestine  to  have  been  performed  in  caves  J. 
Xenophon  particularly  describes  the  caves  of  the  Arme- 
nians §;  and  the  temples  of  ihe  Hindoos  are  frequently 
placed  ill  excavations  at  first  formed  bv  nature,  and  after- 
wards improved  by  art  :  such  is  the  singular  cave  in  tho 
Tale  af  Elephante,  and  the  caves  of  Carli  and  Kenneri||.  By 
the  Orientals,  eaves  were  used  as  places  of  abode,  as  retreats 
in  case  of  defeat  from  the  enemy,  and  as  temples  for  the 
celebration  of  religious  rites.  The  first  colonists  of  Dam- 
noninm proceeded  from  the  East.  This  hypothesis  was 
first  stated  by  Sir  George  Yonge,  and  supported  by  Pol- 
whele  in  his  excellent  historical  Views  of  Devonshire.  Ma- 
jor Welford  ha;  more  recentiv  conjectured,  that  the  sacred 
isles  of  the  Hindoos  were  siiuated   in   the  Western  Ocean. 

•  R!s:;lon  In  iiis  Cho.ro^rMphicui  Survey  of  Devon,  in  page  SSS,  last  edit, 
v.heri  speaking  of  Ctivtl!w;^h,  says :  "There  is  a  cave  hereabouts  that  creepeth 
f^i'  under  the  ground,  i^^\  whi'  h  uiauy  uiarvelluus  matters  are  spoken." 

-{•  See  Coilins's  Account  of  New  Soiirii  Wales. 

i  See  Harmct's  Oi)servations,  and  Tvlaur.drell's  Travels. 

y)   Dp  E.ipec/iii'ijis  Cyri,  lit).  4.  . 

,1  Asiatic  Re.fcjrches,  vol.ii.  ar.d  ValcnUa's  Travels,  vol.  v.. 
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We  cannot  for  a  moment  suppose  that  people  cnpahle  of 
undtrtakino;  I0112;  and  tedious  vovaaes  uere  ignorant  of  the 
means  or  constructing  houses  ;  yet  the  caves  nught  aitract 
their  attention  either  ui  a  nuHtary  or  rehgious  ponii  of  view. 
The  Pixies'  Hole,  was  undoubtedly  known  to  the  earlier  in- 
iiabitants  of  Da-mnoniuni.  Art  has  been  used  in  forming  ihe 
narrow  passage  ;  but  it  presents  no  appearance  of  hav  ing 
been  diminished  in  size.  The  first  entrance  to  ihe  cavern 
was  effected  through  ihe  caviiy  I  have  before  described,  as 
descending  fron)  the  side  of  the  rock.  When  the  interior  was 
gained,  a  more  commodious  outlet  was  desirable;  the  nar- 
row passage  was  then  formed,  of  small  extent,  by  which 
means  all  hostile  attacks  were  prevented.  It  is  impossible 
to  account  for  the  sudden  diminution  of  the  first  entrance, 
and  the  recuiarity  of  the  second  passage,  by  any  other  con- 
jecture. 

However  convenient  the  Pixies'  Hole  might  have  been 
as  a  place  of  retreat  during  the  time  of  hostile  invasion,  it 
never  tvems  to  have  been  used  for  a  religious  purpose.  Yet 
its  awful  shades  and  lenglhicned  caverns,  the  venerable 
rocks  and  wood  by  which  it  is  surrounded,  would  have  ad- 
niirably  accorded  with  the  superstition  of  the  Druids  :  but 
after  the  most  laborious  search  I  have  not  yet  been  able  to 
discover  any  Drnidical  antiquities  in  the  immediate  vicinity 
of  Chudleigh,  notwithstanding  the  numerous  tumuli  still 
to  be  observed  on  the  hills  c;f  Haildown,  distant  but  a  few 
miles,  afford  convincing  proof  of  a  once  numerous  popu- 
lation ;  although  the  absence  of  Druidical  remains  tends  to 
remove  all  conjectures  lespecting  the  religious  use  of  the 
cavern.  I  am  unwilling  to  suppose  that  it  passed  un- 
noticed by  the  Diiiids.  The  singular  stalactitical  deposit 
called  the  Pope's  Head  may,  without  any  inconsistency,  be 
named  the  Deny  of  the  cavern  ;  and  the  superstitious  usages 
of  former  ages  have  not  yet  entirely  vanished,  as  respect  is 
paid  to  its  singular  and  striking  form.  I  have  but  one 
ruore  remark  to  ofilr,  and  that  respecting  the  origin  of 
Gothic  architecture,  it  has  been  confiJcntly  asserted,  that 
groves  of  trees  first  sua^ested  the  Gothic  arch,  nave,  and 
transept  of  our  ancient  cathedrals*.  I'jut  it  seems  more 
proi)rti  le  that  the  vaulted  roof  and  strdaclilic  pillars  ob- 
served m  cayerns  first  gave  the  idea.  Keligiou?  rites  were  at 
first  f  rfor  ncd  in  caves  ;  anilwh.tn  removed  to  groves  and 
build  gs.  the  priests  aiul  people  emleavoured  to  retain  the 
form  it  ititge  a.,eieni   natural  temples,  from  whence  arose 

the  solemn  and  maSsive  grandeur  of  Gothic  architecture. 
February  i:9,  Ibl:-' 

*  Sec  Wiiibiirton's  Notes  on  I'upe. 
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XX TV.   On  the  different  Qualities  of  JVines,  and  the  Ale^ 
tliods  of  preserving  and  umelioraiing  them.     By  M.  Du- 

POllTAL,  M.D.  *. 

Xi\  niv  preceding  Dis;iertation  f  on  Fermentation,  I  looLk 
particular  care  lo  dtscriLethat  species  of  it  wliich  t'Liruishcs,. 
as  iis  product,  an  intoxicating  liquor,  and  is  especially  em- 
ployed in  procuring  this  liquor  from  tlie  grape.  This  coa- 
stitiues  wine,  so  aiireeable  a  beverage  to  mankind  in  ce- 
neral,  ai  d  m  which  the  constituent  principles  are  the  most 
intinately  combined.  \n  all  times,  iherel'ore,  this  useful 
and  pleasing  liquor  has  occupied  the  attention  as  well  of 
the  chemists  as  of  the  makers  of  wine.  Amontj;  the  for- 
mer,  M.  Chaptal  appears  to  me  to  have  thrown  the  most 
light  upon  the  subject  of  wine.  Wlioever  attentively  reads 
what  this  learned  chem!>t  lias  written  upon  the  causes 
which  influence  the  quality  of  wine,  the  means  made  use 
of  to  preserve  and  ameliorate  it,  the  vessels  proper  to  keep 
it  in,  and  upon  the  changes  and  degeneration  of  which  it 
is  susceptible,  cannot  fail  of  assentmg  to  the  theory,  by 
which  he  aceour.ts  for  a  multitude  of  facts  and  numerous 
circumstances  which  have  hitherto  been  considered  inex- 
plicable. A  detail  of  all  he  has  written  upon  this  subject, 
although  in  itself  very  important,  is  adapted  rather  to  a 
treatise  of  agriculture  than  for  a  chemical  journal  ;  I  shall 
therefore  confine  myself  to  those  parts  of  bis  writings  which 
relate  directly  to  the  general  chemical  theory  of  the  prepa- 
ration of  wine. 

1.   Of  the  Causes  luhich  itfiuence  the  Quality  of  JVines. 

The  vine  at  the  present  day  grows  almost  every  where, 
but  particularly  between  the  35th  and  52d  degrees  of  lati- 
tude. The  wine  furnished  by  it,  is  not  however  the  same 
in  a!!  countries.  This  liquor,  in  general,  is  only  good  in 
countries  between  the  40th  and  3<Jth  degrees.  Considera- 
ble difference  also  exists  withm  these  latitudes,  whence  are 
produced  an  infinite  variety  of  wmes,  which  cannot  be 
confounded  with  each  other,  notwithstanding  the  chemical 
ccnnposition  of  all  of  them  is  pretty  nearly  the  same. 

Among  the  causes  which  have   an   influence  upon  the 
quality  of  wines,  M.  Chaptal  enumerates; 

1.  The  different  species  of  the  cultivated  vines. 

2.  The  variety  of  climates  where  they  grow. 

•  Annahs  ik  Chimie,  181  1. 

•}•  See  Phil.  Mag.  vol.  xxxviii.  pages  221  and  2-16. 
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3.  The  different  nature  of  the  soils. 

4.  Their  more  or  less  favourable  exposure  to  the  sun. 

5.  The  seasons  beinfj  more  or  less  propitious. 

6.  The  culture  being  more  or  less  attended  to. 

There  can  be  no  doubt,  but  that  all  these  causes  produce 
considerable  infiuence  upon  tlie  nature  of  the  grape,  which 
in  its  turn  influences  the  product  of  the  vinous  fermenia- 
tion.  But  the  manner  in  which  this  opc.ation  is  conducted, 
contributes  also  to  impart  to  the  wine  certain  qualities  which 
render  it  more  or  less  estei.'med.  Of  this  T  treated  in  the 
former  memoir,  and  proceed  now  to  the  method  of  preserv- 
ing the  wine,  after  it  has  been  poured  into  the  cask. 

2.  Of  the  Methods  employed  for  preservwg  and  ameliorating 

V/incs. 
The  juice  of  the  grape  being  converted  into  a  vinous  li- 
quor by  fermentation  in  the  vat  is  put  into  casks,  where  it 
undergoes  a  new  elaboration,  which  renders  the  liquor  tur- 
bid, and  reproduces  in  it  a  slight  tumuUuous  motion,  which 
is  called  the  insensible  or  secondary  fermentation.  This 
intestine  motion  is  to  be  encouraged  or  moderated,  accord- 
ing as  the  wine  drav.'n  from  the  vat  contains  an  excess  of 
3U""ar  or  of  ferment.     In  the  lirsl  case,   if  we  do  not  wish 

&  ...  -  • 

to  have  a  sweet  wine,  it  will  be  requisite  to  permit  the  in- 
sensible fermentation  to  <io  on,  in  order  to  convert  the  susar 
into  alcohol,  wliereby  the  wine  will  become  stronger;  n\ 
the  second  case,  on  the  contrary,  the  insensible  i'ermenta- 
tion  should  be  speedily  stopped,  lesL  the  wine  should  be 
converted  into  vinegar.  This  is  to  be  eti'ected  either  by 
removing  the  sediment  and  scum,  and  clarifying  the  liquor, 
5o  as  to  extract  all  the  ferment  it  contains,  or  by  adiimg  to 
the  liquor  some  sugar,  for  the  fi.rmentation  to  act  upon, 
which  will  oive  a  degree  of  strength  to  the  wine  which  it 
would  not  have  possessed  without  this  management.  While 
the  secondary  •lermentation  is  going  on  in  the  cask,  there  is 
disenaatjed  a  great  quantity  of  carbonic  acid  gas,  and  there 
runs  ^)ver  from  the  l>uni2;hole  a  considera!)le  quantity  of 
scum,  which  renders  U  necessary  to  add  more  wine;  and 
this  operation  must  be  repeated  until  the  fermentation  has 
entirely  ceased.  The  cask  is  then  generallv  bunged  up 
with  care,  and  no  further  thought  taken  of  the  t\  ine  until 
it  is  fit  for  use.  The  licjuor,  when  left  at  rest,  very  soon 
throws  down  all  that  is  not  co-.-npletely  dissolved  in  it,  and 
even  a  portion  of  the.  tartar,  whence  results  a  sediment, 
kirown  undtr  the  uame  oi  lee$  ox  ftvcti,  which  is  usually 
.separated  fiqci  the  -win?  y  for  iliis  sediment  acts  upon  it  in 

the 
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the  nature  of  a  femienl,  especially  when  assisted  by  agita- 
tation,  change  ot"  teniperaturc,  and  other  causes.  In  this 
caie,  as  also  when  it  is  necessary  to  take  away  the  fermen- 
tescible  substances,  the  wine  undergoes  certain  manipu- 
lations, reduced  by  M.  Chaptal  to  three, — rackiiig,  brim- 
stoning,  and  fining. 

Racking  of  JFines. — The  racking  of  wine  is  performed 
by  drawing  it  into  another  cask,  defecating  it,  and  ieaving 
behind  the  lets,  a  niai'er  consistinsr  in  general  of  ferment, 
altered  by  the  fermentation  of  tf.e  n)ust,  some  ferment  un- 
altered bv  the  operation,  mucilage,   tartar,  and  colouring 
matter.     The  Ices,  however,  are  not  always  the  sa;ne  from 
every  kind   of  uinc;  the   quantity  of  tartar  vanes,  as  also 
that  of  the  colouring  matter,  according  as  the  wine  is  more 
or  less  spirituous  ;  in  different  wines   there  is  more  or  less 
of  the  ferment,  and  this  has  undereone   more  alteration   in 
some  wines  than  in  oiners,     'J'hus   a  S'.\eel  Spani.-h   wine 
does  not  onlain  any  unchanfred  Ivrment,  because  the  sujjar 
in  it  is  more  than  sutiicient  to  decompose  the  whole  of  this 
substance;   \<\  adding  more  ferment  to  this  wine,  vou  will 
diminish  its  sweetness,  and  incrraie   the  alcohol.     On   the 
conirarv,  a   meaore  wine  of  Burgundy  will  atiord  a  great 
quantity  of   uiialtered  ferment,   because  the  deficiency   of 
sugar  did   not   permit  the  v.  hole  of  it  to  be  decomposed. 
By  the  addition  of  sugar  to  this  wine,   the    fernicntation 
would  be  renewed,  and  more  alcohol  produced.     The  rack- 
ing of  wines  is  a  necessary  operation  for  the  proper  keeping 
of  them.      ]n  sreneral,    this   operation   shoidd   be   renewed 
whenever  there  is  a  considerable  sediment  at  the  bottom  of 
the  ca->k.     Some  wines,   however,  may  be  kept  upon  their 
lees,   such    as  those  of  St.  Thieny   in  Champagne;  these 
will  continue  to  improve,  if  kept   upon   their  lets  for  four 
years,  provided  they  are  coniaintd  in  casks  of  a  very  large 
size.     If  we  consider  the  ditltrent  nature  of  diiTerent  wines, 
and  of  their  lees,   we  shall  easily  perceive  that  racking  is 
not  equally  necessary  for  all  of  them.     If,  for  instance,  it 
is  a  very  weak  wine,  it  cannot  be  racked   off  too  soon,  for 
the  small  quantiiv  of  alcoliol  contained  in  it  will   not  be 
able  to  prevent  the  acetic   iermenlation  taking  place,  from 
the  action  of  the  ferment  in  the  lees.     But  if  it  is  a  very 
generous  wine,  early  rackinnr  is  n>>t  necessary,  because  the 
great   proportion  (jf  alcohol    tenders   the    ferment    of    no 
effect.      Moreover,    a  sweet   and   svrupy  ^wine  will   bectjine 
improved  !)y  ktepmcr  on  th<j  lees,  because  the  sucar  contained 
in  it  wd!  be  acted  upv)ii  hv  .he  fermentescible  priticipie  ot  the 
Ices.     Even  a  ver\  tart  wine,  when  kepi  upon  its  sedi.meiii 
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will  grow  better,  when  its  tartness  is  owing  to  a  too  slow 
ciwd  incomplete  ternientition,  in  which  the  sugar  has  not 
been  entirely  converted  into  alcohol.  M.  Chaptal,  in  the 
loilowing  passage,  clearly  establishes  the  truth  of  this  as- 
sertion. '^  We  must  only,  says  he,  draw  otf  those  wines 
which  have  been  well  made;  if  a  wine  is  very  tart,  or  very 
sweet,  we  must  let  it  undergo  a  second  fermentation  upon 
its  lees,  and  not  draw  it  off  until  the  middle  of  May  ;  it 
may  even  stand  until  the  end  of  June,  if  it  continues  tart. 
It  siMuetimes  becomes  necessary  to  return  wine  upon  its 
lees,  and  to  mix  them  well  together,  that  a  new  fermenta- 
tion may  be  excited,  which  will  ameliorate  the  wine." 
There  are  certain  rules  to  !)e  observed  in  the  racking  of 
wines ;   it  should  never  be  done  in  frosty  seasons,  nor  whea 

•a  moist  wind  blows;  a  dry  cool  wind  is  preferable;  it  is 
most  advantageously  done,  just  previous  to  the  periods  of 
the  shooting  of  the  vine,  its  coming  into  blossom,  and  the 
turn  of  the  grape  ;  for  it  is  at  these  periods  the  wine  fer- 
ments most.      In  everv  wine  country,  experience   has  de- 

.  nionsirated  the  proper  time  for  this  operation. 

Btimstoning  oj  Wines. — Whatever  care  is  taken  in  the 
racking  of  wines,  they  will  again  ferment,  unless  they  un- 
dergo the  operation  of  brimstoning;  that  is  to  say,  if  they 
are  not  impregnated  with  sulphurous  gas,  by  means  of 
burnintj;  sulphur  matches  in  the  casks,  either  when  com- 
pletely empty,  or  containing  a  few  pails  full  of  wine  only, 
to  which  more  wine  is  added  everv  time  the  burning:;  is 
renewed.  At  Marseilles  in  Languedoc,  they  use  for  the 
biimstoning  wines,  mu'it^  which  has  been  so  strongly 
charged  with  sulphurous  gas,  as  never  to  have  fermented  ; 
two  or  three  bottles  of  which,  mixed  v/ith  each  cask  of 
wine  will  also  prei?erve  that  from  fermentation.  The  brim- 
stoning  by  burnmg  matches  ha*  one  disadvantage,  that  of 
depriving  the  must  of  the  flavour  of  the  fruit,  and  con)mu- 
nicating  to  it  an  unpleasant  taste.  On  this  account,  other 
anti-fermeutescible  substances  are  sometimes  employed. 
Thus,  M.  Perpere  recommends  sulphuric  acid;  M.  Astier 
enipioys  the  red  oxide  of  mercury;  and  M.  Parmenticr  has 
proposed  the  oxide  of  mnnganese,  which  is  less  hazardous. 
What  IS  the  chemical  action  produced  upon  the  nmst 
ai^d  upon  the  wine,  by  the  operation  of  brimstoning  ?  This 
action  tends  evidently  to  preserve  these  fliuds  from  fermen- 
tation, and  as  this  cannot  take  place  without  the  presence 
oi»a  fcrnr  tit,  we  have  reason  to  conclude,  that  this  agent 
is  ch mged  m  its  nature,  and  rendered  insoluble,  perhaps 
because  it  abstracts  from  the  oxides  and  acids  employed,  a 

portion 
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portion  of  their  oxygen.  We  must  however  acknowledge, 
that  ihe  supposed  abstraction  of  this  principle  is  not  essen- 
tiallv  necessarv,  since  this  fermeiuation  niav  be  prevented 
by  adding  some  boiling  hot  wine  to  the  liquor,  as  is  prac- 
ticed at  Paris,  which  shows  that  the  ferment  undergoes  an 
alteration  by  the  action  of  caloric.  Nevertheless,  it  is  cer- 
tam,  that  this  sub-tance  undergoes  a  change  in  its  nature 
by  the  brinistonuig,  and  is  rendered  in  part  insoluble,  for 
the  wine  becomes  turbid  bv  this  operation  :  it  al-io  sensiWy 
loses  its  colour,  but  this  is  temporary,  for  it  regains  iti 
former  colour  in  a  few  days.  M.  Chaptal  thinks  it  advan- 
tageous to  the  keeping  wines,  to  preserve  them  from  the 
atmospheric  air,  whose  contact  is  necessary  to  induce  the 
acid  degeneration. 

Fining  of  fVhies. — The  two  former  operations  are  not 
ahAa\>  sufficient  to  impart  to  the  wine  that  tine  limpidity 
which  is  so  agreeable  to  the  organs  of  taste  and  smell,  and 
which  so  much  enhances  its  value.  There  still  remain  m 
these  liquors  certain  heterogeneous  substances  which  dis- 
turl)  the  transparency  of  them,  and  which  do  not  fall  down 
by  simj:)!e  rest.  In  this  case,  we  must  have  recourse  to  a 
third  operation  called  fining,  which  is  generally  performed 
by  fish  glue,  previously  softened  into  a  viscid  fluid  by  ma- 
ceration in  a  little  of  the  wine.  JBy  this  the  substances 
which  rendered  the  wine  turbid  are  carried  to  the  bottom, 
for  we  find  the  wine  becomes  more  limpid,  and  a  sediment 
is  formed,  which  renders  a  fresh  rackino;  necessary,  some 
time  after  this  substance  has  been  poured  into  the  v\iue, 
and  well  mixed  with  it.  The  same  effect  is  produced  in 
the  turbid  wine  by  means  of  ox-blood  and  the  white  of 
eggs.  These  latter,  therefore,  may  be  used  to  clarify  wines, 
especially  the  last ;  which  does  not  so  easily  unders;o  a 
septic  change,  and  is  therefore  preferable  in  hot  climates, 
and  in  the  summer  season.  M.  Chaptal  affirms  that  gum 
arahic  may  be  substituted  for  these  gelatinous  and  albu- 
minous substances.  He  even  adds,  that  wine  rendered 
turbid  by  the  Ices,  may  by  cleared  by  a  multitude  of  sub- 
stances, such  as  coarse  salt,  flints  calcined  and  bruised, 
starch,  rice,  milk,  &c. ;  likewise  by  beech  chips,  first  barked, 
then  boiled  in  water,  and  dried  in  the  sun,  or  in  an  oven. 
He  attributes  the  effect  of  the  beech  chips  upon  turbid  wines 
to  a  slight  fermentation  which  they  induce  in  the  liquor; 
we  may  also  refer  the  action  of  starch,  rice,  and  milk,  to 
the  same  circumstance ;  whilst  the  action  of  the  greatest 
-part  of  other  substance*  is  purely  mechanical.     But  how 

is 
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is  the  action  of  the  fish  glne,  the  ox  blootl,  and  the  white 
of  egg  to  be  exph-iined?  So  htt'.e  attcntiDU  has  hitherto 
been  paid  to  what  takes  plate  in  tliis  c.tse,  that  I  know  of 
no  theory  formed  upon  the  subject.  It  appears  to  me  very 
easy  to  invent  a  very  plausible  one,  by  attending  to  the  facts 
I  am  about  to  state. 

1.  Fish  gUie  is  a  gelatinous  matter;  the  white  of  egg- 
and  the  ox-biood  are  of  an  albuminous  nature. 

a.  Both  of  tliese  animal  compounds  are  very  soluble  in 
water,  and  not  at  all  soluble  in  alcohol. 

3.  Alcohol  exists  already  formed  in  wine,  since  it  is  easy 
to  separate  it  by  cungelation. 

These  being  inconstestible  facts,  what  must  happen  when 
these  gelatinous  fluids  are  poured  into  the  wine  ?  The  al-, 
"cohol  of  the  wine,  by  its  great  affinity  to  water,  will  attract 
this  fluid,  holding  the  animal  matter  in  solution,  conse- 
quently this  matter,  thus  deprived  of  its  solvent,  must  give 
way  to  the  molecular  attraction,  which  tends  to  bring  its 
particles  together,  whence  results  a  kind  of  net-work  swim- 
ming in  the  liquor;  this  net-work,  contracting  more  closely, 
entangles  in  itself  the  foreign  substances  in  the  wine,  and 
carries  them  down  to  the  bottom  of  the  cask,  leaving  the 
mass  of  liquor  clear,  pure,  and  transparent. 

The  last  method  of  preserving  and  ameliorating  vvines 
consists  in  the  art  of  m.ixing  them  together,  so  as  to  render 
them  less  alterable,  and  to  impart  to  them  the  most  agree- 
able flavour.  This  art,  although  perfectly  well  known  to 
the  manager  of  a  ceiiar,  is  not  yet  known  by  the  chennst, 
and  .will  never  be  knou  n  by  him,  unless  the  wine  merchant 
will  inform  him  what  n)ixtures  succeed  the  best.  The  ex- 
perience of  this  latter  would,  howtver,  be  rendered  more 
advantageous  if  assisted  by  the  reasonings  of  the  former. 
A  wine  mixed  with  some  other  wine,  can  acquire  more 
strength,  more  colour,  more  aroma,  or  more  flavour,  only 
by  its  principles  imdcrgoing  some  reaction,  more  or  less 
sensible;  and  who,  except  the  chemist,  can  best  dispose 
the  circumstances  most  favourable  to  this  re-action?  If, 
for  exan)ple,  it  is  required  to  correct  a  very  acid  wine  ;  the 
chemist  linding  in  this  wine  a  great  deal  of  tartar,  will  pro- 
pose the  adiiition  of  sugar,  because  this  sul)stance,  by  in- 
creasing the  proportion  of  alcohol,  will  precipitate  the  tar- 
tar, and  by  this  means  he  will  avoid  having  recourse  to  the 
awect  and  svrupy  for  that  purpose,  which  are  not  to  be 
found  in    all    countries,   and  who;?e  price  is  always  every 
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3.   Of  the  Vessels  proper  to  keep  Wines. 

After  wines  have  undergone  the  opcralions  I  have  above 
de>5crihe(l,  it  becomes  an  important  consideration  in  what 
vessels  and  in  \vl:at  places  they  are  kept.  According  to 
M.  Ch;ipt;il,  a  cellar  should  be  dug  several  feet  below  the  sur- 
face of  the  eanh  ;  the  openings  into  which  should  be  towards 
the  nf>rth  ;  it  should  be  at  a  considerable  distance  from 
anv  street,  higluvay,  work-sho|),  sewer,  privy,  &:c.  and  it 
siionld  be  covered  with  an  arched  roof.  The  ancients  pre- 
served their  wine  in  earthen  veisseis,  varnislicd,  such  as  the 
amphora  and  tlie  cadus.  The  porosity  of  these  vessels  has 
occasioned  their  being  laid  aside,  and  for  theiu  have  been 
substituted  those  made  of  the  wood  of  oak  or  inuiberry- 
tree,  or,  sometimes,  glass  vessels.  The  last  iiave  theaovan- 
ta^e  of  not  conuiniinii  anv  principle  snlui)Ie  in  the  wine, 
and  of  prei^erving  the  liouor  completely  from  the  contact 
of  air  and  moisture,  u  hen  carefully  slopped;  but  their  brit- 
tleness  and  dimirauive  size  b.mits  the  u^e  of  them  lo  a  verv 
small  extent,  and  it  becomes  necessary  to  have  recourse  lo 
vessels  made  of  dry  and  well  seasoned  v/ond  ;  for  if  the 
wood  is  green,  it  impu-ts  an  extractive  matter  to  the  wine, 
wliich  injures  its  flavour,  and  acts  upon  it  in  a  similar 
manner  to  the  lees. 

M.  Chapial  justly  observes,  that  very  large  and  well 
closed  vessels  are  the  best  for  keeping  wine,  since  it  is 
found  that  wine  is  alwavs  better  the  larger  the  cask  ;  tlie 
reason  of  which,  no  doubt,  is  that  the  constituent  princi- 
ples aie  more  mtimatelv  mixed,  and  do  not  so  easdy  escape 
into  the  atmosphere.  This  list  circuiTtstance  is  well  knowa 
to  wine  merchants,  who  find,  that  t',\eniy  muids  of  wine, 
contained  in  one  lar<i:e  vessel,  do  not  lose  more  bv  vol.ttiiiz- 
ation  m  a  given  time,  than  two  muids  do  when  distributed 
hi  to  four  casks. 

'  t'  '  ■ 
4.   Of  the  Deferioraliun  or  Degejieration  of  IVines. 

The  greatest  care  l)estowed  upon  wines  will  not  alwavs 
prevent  their  sufTt  r:np'  some  alteration  ;  they  will  jjcneraJIv 
under^io  some  change  if  the  principles  which  compf)se  them 
are  not  in  suiiable  proportifins.  M.  Chaptal  has  >:hovvn  this 
In  his  investiijiation  of  the  deterioration  to  ahicb  wine^  are 
subject ;  a  deterioration  which,  ior  itte  nu^sl  part,  he  ascribes 
to  an  excess  «)f  ferment  in  theai.  1  shall  say  a  word  or  two 
of  this  kiudalieraiion. 

Of  ihe  Rnpivess  of  IVijics. — TW\<  degeneration  only  takes 
place  in  very  weak  wines,  and  those  which  have  been  badly 
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fermented;  it  is  known  hv  a  ropy,  milky,  whitish  sediment, 
and  the  wine  tlien  presents  a  kind  of  oily  appearance. 
No  particular  management  is  lequisiie  to  cure  tins;  it  is 
generallv  sutficient  to  leave  the  wine  to  itself  during  a  sea- 
son or  two,  when  for  the  most  part,  the  wine  recovers. 
Exposure  in  a  warm  place,  or  the  addition  of  some  sugary 
substance,  will  hasten  the  cure;  the  same  thing  will  hap- 
pen if  the  ropy  wine  is  mixed  with  some  good  wine  newly 
made. 

The  fermentescible  principle  appears  to  be  the  source  of 
this  degeneration  ;  from  its  not  having  been  coniplelely 
decomposed  during  the  fermentation,  a  great  deal  of  it  is 
dissolved  in  the  vinous  liquor,  after  the  entire  decomposi- 
tion of  the  sugar.  And  as  this  principle  may  be  afterwards 
separated  from  the  liquor  by  a  variety  of  causes,  M.  Chaptal 
imagines,  that  it  is  this  separation  which  gives  that  oily 
appearance  to  the  wine  I  have  been  describing. 

Of  the  spontaneous  Acescency  of  ff  ines.  —  This  takes 
place  most  frequently  in  very  weak  wines,  especially  at  three 
particular  periods  of  the  year,  when  these  liquors  are  in  the 
greatest  state  of"  fermentation,  viz.  when  the  vine  is  bud- 
ding, at  the  time  of  its  blossoming,  and  at  the  time  of 
vintage.  It  is,  therefore,  to  the  presence  of  the  ferment 
this  deterioration  is  owing,  especially  when  its  action  is 
assisted  by  air  and  heat.  1  have  already  said,  that  this  ac- 
tion sometimes  proceeds  so  far  as  to  induce  the  acetous  fer- 
mentation. The  prevention  of  this  fermentation  demands 
the  most  particular  attention,  and  therefore,  ail  the  causes 
which  five  rise  to  it  are  to  be  carefully  avoided.  Unlor- 
tunaiely  our  efforts  are  not  always  successful,  and  we  can 
only  arrest  the  fermentation,  or  neutralize  the  acid.  For 
the  former  purpose,  M.  Chaptal  recommends  evapora'ed 
must,  honey,  or  liquorice,  to  be  dissolved  in  the  tart  wine. 
1  hese  not  only  correct  the  sour  taste  by  replacing  it  with 
sweetness,  but  also  reproduce  the  spirituous  fermentation 
by  supplying  the  saccharine  principle  for  the  remaining  fer- 
ment to  act  upon.  The  wine  merchants  possess  a  multi- 
tude of  receipts  lor  neutralizing  the  acid  in  wines;  they  are 
chieflv  composed  of  salifiable  bases,  such  as  potass,  lime, 
and  even  litharge.  These  n>eihods,  however,  but  iir.per- 
fectly  answer  the  purpose,  and  some  of  ihem  are  attended 
with  no  little  dangjr. 

3.   Of  a  fust)/  Taste  in  Wines. 

This  arises  from  two  causes;  the  first  is,  when  the  wine 
is  kept  in  a   cask  made  of  decayed  or  worm-eaten  wood; 
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the  other,  when  the  lees  of  wine  havd' remained  in  the  cask, 
althoutrh  they  are  emptied  ont  at  the  time  of  tunnine. 
Willermoz  proposes  to  correct  or  destroy  this  taste  by 
means  of  hme,  carbonic  acid  gas,  and  o.xy-nuiriatic  oas. 
Others  advise  the  wine  to  be  fined  and  racked  ofi  with  care, 
and  then  to  be  infused  --wo  or  three  days  upon  toasted  grains 
of  wheat.  In  Burgundy,  they  pour  the  fusty  wine  upon 
the  lees  of  well-tasted  wine,  and  afterwards  fine  it. 

4,   Of  Biilerncss  in  J  Vines. 

Some  wines,  especially  those  of  Burgundy,  acquire  by 
age  a  taste  of  bitterness.  This  is  cnving  to  the  total  preci- 
pitation of  the  ferment,  and  the  complete  decomposition  of 
the  sugar,  which  set  at  liberty  the  acerb  or  astringent  prin- 
ciple contained  in  these  liquors.  M.  Chaptal  reconnnends 
these  wines  to  be  re- poured  upon  the  lees,  and  that  there 
should  be  added  to  them  a  solution  of  sugar,  or  what  is  still 
belter,  a  pint  of  musted  wine  to  everv  cask. 

In  addition  to  these  alterations  already  pointed  out,  wines 
are  susceptible  of  several  others,  such  as  a  mouldy  taste, 
loss  of  colour,  ranciditv,  h.c.  I  cannot  now  enter  upon 
these,  I  uill  only  mention  that  the  rancid  taste  in  wines  is 
owing  to  the  prc'cipiiation  of  the  tartar  and  the  formation 
of  a  small  quantity  of  acetic  ether,  at  the  expense  of  the 
alcohol  and  acetic  acid  contained  in  the  wine,  as  has  been 
shown  by  M.  V^auquelin. 


XXV.  An  Apparatus  for  preventing  the  Acc7imulation  of  Air 
in  Conduit  Pipes,  ii^'c.  Ciic.  Bij  Joseph  Stkevens,  Escj. 

To  Mr.  TiUoch. 

Sir,  It  having  been  objected  by  manv,  that  the  mode 
proposed  for  supplying  the  Sea-wattr  Baths  and  Infirmary 
(intended  to  be  established  in  the  vicinity  of  London),  bv 
means  of  iron  pipes  from  Southend,  wor.'d  he  inefiectual, 
on  account  of  the  quantity  of  air  that  v>-(Hi!d  accumulate  at 
certain  elevated  points,  over  which  the  pipes  will  pass.  I 
beg  to  lay  before  ihcjse  |)crsons  and  tfie  public,  ih.rou^h  the 
medium  of  your  publication,  the  following  simple  appa- 
ratus, which  1  intend  to  attach  to  the  pipes  for  this  purpose. 
1  am,  sir, 

Your  most  obedient  humble  servant, 

No.  2,  Tower  Royal,  Feb.  I'f),  18  K'.  JoSEl'H  StEEVENS. 


AB  (PI.  IV.)  is  a  portion  of  an  iron  pipe  for  conducting 
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water;  c  is  a  tube  of  about  two  inches  diameter,  and  six 
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inches  long,  projectiirg  from  the  upper  part  of  it;  into  this 
tube  is  screu'fcl  ihe  gh)bular  ves^^c!  o-a  about  ten  inches  dia- 
meter, and  into  this  gh)be  is  screwed  the  tube  /,  about  one 
inch  external  diameter,  having  a  conical  opening  through  it 
a  (pr-rttr  of  an  inch  on  the  inside,  and  half  an  inch  on  the 
outside  end  of  it.  In  the  globe  gg-  is  the  globular  float  F, 
about  seven,  eiii'bt  or  nine  mches  diameter,  as  circumstances 
may  require.  This  globe  carries  two  spindles  or  rods,  the 
one  projecting  downwards  about  half  an  inch  diameter  car- 
ryino-  the  valve  o,  and  the  other  projecting  upwards  about 
•Si  inch  carrying  the  valve/;  this  passes  through  a  guide 
7/w,  as  does  the  lower  rod  through  the  guide  vnu  j  the  part 
of  the  lower  rod  that  passes  through  the  guide  is  flat,  to 
prevent  it  from  turning  round  in  the  operation  of  screwing 
the  float  F  to  it.  The  tube  t  is  provided  with  a  valve  Vj 
and  weight  w,  nearly  e(]uat  to  the  weight  of  the  valve. 

Things  being  thus,  disposed,  let  ns  suppose  water  to  flow 
into  the  pipe  AB  until  it  rises  top/;,  then  one  half  of  the 
diameter  O  (7,  will  be  occupied  by  air  qr,  and  therefore 
only  one  half  of  the  water  which  the  pipe  is  capable  of 
conveying  would  be  allowed  to  pass :  but  as  there  is  no 
water  in  the*aiobe  ^g,  the  float  F  will  rest  on  the  guide 
min  and  the  vaive  i  be  opened  through  which  the  air  will 
escape  until  F  is  floated  by  the  rising  of  the  water  in  gg, 
when  the  valve  i  will  be  shut,  and  none  of  the  water  suf- 
fered to  escape  ;  this  operation  will  be  repeated  as  often  as 
a  quantity  of  air  sufficient  to  fill  gg,  is  collected. 

Th.e  valve  v  is  attaclicd  in  order  to  prevent  any  air  from 
entering  the  pipe,  by  the  tendency  of  the  water  to  retire  in 
case  a  partial  interruption  in  ihe  supply  should  take  place; 
or  in  the  event  of  a  pipe  bursting  at  a  point  below  that  to 
which  this  apparatus  is  affixed. 

In  the  tube  c  are  two  tranches,  h  and  e ;  the  flanch  k  is 
intended  to  prevent  the  valve  0,  aiul  its  rod  from  falling 
into  the  pipe,  and  would  in  many  instances  (though  not  iii 
the  present)  supersede  the  nccessitv  of  the  valve  v;  the 
upper  flanch  e  is  to  receive  the  valve  0,  and  prevent  the 
escape  of  wfitcr,  sh'..uld  it  be  necessary  to  remove  the  globe 
gg,  or  the  tube  /,  for  the.  purpose  of  repair,  &:c. 

It  is  easy  to  see,  that  by  unscrewing  the  tube  t,  the  float 
F  would  rise  and  close  the  valve  0,  the  sanie  eflect  would 
be  produced  by  unscrewing  the  globe,  or  by  detaching  its 
ii])per  part,  and  the  pressure  of  Uie  water  would  eflectually 
pieveni  its  opening;  as,  on  several  points  of  the  pipes  to 
i)e-used  for  the  above  purpose,  the  pressure  will  be  cipial  to 
six  or  eight  atmospheres. 

XXVI.  Me- 
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XXVI.  Memoir  upon  the  jMordnnts  employed  hi  the  ^4rt  of 
Dyeing.     By  MM.  Thenaf.d  and  Roard.      Read  at 
ike  Physical  and  Mathematical  Class  of' the  French  I/i- 
stitute. 

JL  H£  name  of  Mordant  is  eiven,  In  the  art  of  dveins:,  to 
those  substances  which  serve  to  produce  a  more  intimate 
combination  of  colouring  matters  with  the  different  stuffs, 
and  to  augment  the  brightness  and  beauty  of  them.  This 
properly  belongs  to  a  great  numljer  of  saiiue  and  metallic 
substances  :  but  those  which  possess  it  in  the  highest  de- 
gree, and  which,  for  this  reason,  are  exclusively  made  use 
of  by  dyers,  arc  alum,  acetate  of  alumina,  tartar,  and  the 
solutions  of  tin. 

An  examinaiion  and  analysis  of  the  efTecls  produced  bv 
these  mordants  upon  vegetaole  and  animal  substances,  will 
form  the  subject  of  the  memoir  we  have  honour  to  submit 
to  the  Class.  We  sliall  divide  it  into  four  chapters,  where- 
in we  shall  successively  treat  of  the  action  of  alum,  of  ace- 
tate of  alumina,  of  alum  and  tartar,  and  of  the  solutions  of 
tin,  upon  silk,  wool,  cotton,  and  thread,  according  t»  the 
methods  m.ost  cenerallv  made  use  of  in  the  art  of  dveinc.. 

CHAP.  J.—  OfJlum. 

The  manner  of  applying  the  alum  varies  according  to 
the  nature  of  the  stuffs,  and  accordins;  to  the  colours  we 
wish  to  obtain.  Silks  are  permitted  to  macerate  for  several 
days  in  a  solution  of  alum,  sufSciently  diluted  for  the  salt 
not  to  crystallize.  Woo!  is  boiled  for  two  hours  in  wa- 
ter, containing  a  four'.h  part  of  its  weight  of  alum.  Cotton 
and  thread  are  soaked  for  at  least  twenty-four  hours  in 
warm  concentrated  solutions  or  alum,  to  which  frequently 
some  potass  is  added.  It  has  hitherto  been  thought  that 
in  this  operation  the  alum  is  dcconjposed,  and  that  the  alu- 
mina combines  with  the  stufl",  causing  il  thereby  the  more' 
easily  to  take  the  colour  when  plunged  into  the  dyeing 
bath  ;  but  the  experinients  v.e  have  made  induce  us  to  adopt 
a  different  opinion. 

Art.  1 . — Analysis  of  the  ahtm.ing  of  Silk. 

Ninety-five  grammes  of  silk,  well  cleaned  and  perfectly 
purified,  were  infused  in  a  glass  vessel  during  six  days,  at 
the  common  temperuiuve  of  the  atmosphere,  with  four 
quarts  of  distilled  v.-atcr,  containing  100  grammes  of  pure 
alum,  Vrhich   had   been    previously  dissolved   in  it.     After 
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standing  this  time,  the  silk  was  taken  out  of  the  liquid, 
drained  completely  over  the  bath,  and  washed  several  times 
with  distilled  water,  to  separate  that  part  of  the  mordant 
which  had  not  combined  with  it.  The  alum  bath  and  the 
washings  were  then  evaported  with  the  greatest  care,  and 
they  afforded  very  transparent  crystals  of  alum.  These 
first  products  indicated  pretiy  clearly  the  nature  of  the 
combination  which  had  been  formed  with  the  silk  during 
the  steeping,  and  that  the  alum  had  not  been  decomposed. 
The  alumed  silk  was  then  boiled  in  a  mattras  with  six 
quarts  of  distilled  water,  the  boiling  liquor  was  poured  off 
from  it,  and  in  this  manner  it  was  treated  twelve  times. 
The  72  quarts  proceeding  from  these  operations  being 
evaporated,  we  obtained  well  formed  crystals  of  alum,  the 
quantitv  of  which,  added  to  that  obtained  from  the  bath, 
amounted  to  within  two  decigran)mes  of  the  95  grammes 
originally  employed,  forming  a  loss  of  -^^o-  P^''^  only.  If 
, after  each  of  the  twelve  washings  we  attempt  to  dye  the 
silk,  the  colour  is  less  deep,  in  proportion  to  the  number 
of  washings,  so  that  after  the  twelfth  the  silk  is  not  at  all 
coloured.  If  the  silk,  after  having  thus  been  washed,  is 
ajiain'impregnated  wiih  alum,  it  re-acquires  the  same  pro- 
perty of  retaming  the  colour  which  it  had  before  the  washing 
commenced.  tJence  results  a  very  natural  explanation  of 
the  reason  why  alumed  siiks  take  a  deeper  colour  uhen  the 
dyeing  is  connnenced  at  a  low  temperature,  thair  when 
ihey  are  plunged  into  boiling  baths;  it  is  because,  in  the 
one  case,  the  action  of  the  boiling  water  upon  the  mordant 
is  so  speedy,  that  there  is  not  time  for  the  colouring  matter 
to  fix  upon  it,  and  render  the  combination  insoluble,  whilst, 
in  the  other  case,  no  such  etTcct  takes  place. 

Art.  2. — Ano.hjsis  of  the  Impregnation  of  IVool  with  Ahim. 

After  having  thus  ascertained  the  phcencmena  which 
take  place  in  the  alumina  silk,  it  was  necessary  to  continue 
the  trial,-!  upon  wool,  and  to  employ  for  these  experiments 
onlv  perfectly  pure  materials,  completely  deprived  of  the 
carbonate  of  lime,  which  is  £;enerallv  coniamed  in  consi- 
derable  quantity.  To  separate  the  whole  of  this,  we  boded 
the  v.ool  several  successive  times  in  a  mattras  with  weak 
niuriatic  acid,  but  in  order  to  take  up  the  last  portions  of 
this  acid  ;  we  were  i)bliged  lo  make  use  of  such  large  quan- 
tities of  distilled  water,  that  we  ucre  on  the  point  of  aban- 
doning such  tedious  experiments,  requiring  so  nuich  tin)e 
and  patience,  as  well  as  the  greatest  care.  The  sepnraiion 
of  all  the  muriatic  acid  from  the  first  two  hcctogjammcs  of 

wool 
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Vvnol  which  we  purified,  required  200  quarts  of  distilled 
vater,  at  100  degrees  of  beat  (212  F.)  divided  into  £0  suc- 
cessive operations,  each  occupying:  f"r;)m  seven  to  eight 
hours.  When  calcined  and  properly  tried,  it  afforded  nei- 
ther lime  nor  muriatic  acid. 

One  hundred  grammes  of  this  wool  were  alumcd   with 
tlie  same  care  which  had  been  taken  with  the  Silk.     It  was 
afterwards  washed  twenty  limes,  employing  six  quarts  of 
distilled   water,    heated   to   an    hundred   degrees,  for  each 
washing.      Inimediatelv  after  the  aluming,  this  woo!  took 
a  very  deep  colour,  Vvhilst,  after  the  last  v\ ashing,  it  would 
not  take  anv  more  colour  in  the  dyeing  bath,  than   some 
of  the  same  wool   which   had  never  been  alumed.     These 
experiments  convinced   us   that  the  substance  which  had 
been  I'ixed   in  the  wool  by  aluming,   and  had  caused  it   to 
receive  so  deep  a  colour  in   the  first  dyeing,   had  now  been 
carried  off  bv  the  water.     The  alum  bath,   when  evapo- 
rated,   afiorded  us,  in  the  stale  of  crystals,   two- thirds   of 
the  quantity   of  alum   we   had   originally  employed;   very 
nearly  the  whole  of  the  remaining  Uiird  part  was  obtained 
from  the  residue  of  the  bath,  in  an  uncrystallized  state,  and 
from  the  washin^rs  of  the  wool.     This  experiment  was  re- 
peated several  tiines,  and  always  with  the  same  result ;  but 
as  this  did  not  appear  to  us  so  decisive  as  the  experiment 
upon   silk,   on  account  of  the  difficulty  of  separating  the 
animal  matter  from  the  last  portions  of  the  alum  bath,   we 
alumed  some  wool  in  the  cold,  as  we  had  done  with  the 
silk,  being  persuaded  that  in  this  case  tlie  bath  would  not 
sensibly  dissolve  this  substance. 

We  alumed  in  the  cold,  some  clean  wool  vviih  all  the 
precaution  observed  with  the  siik,  and  we  obtained  from 
the  bath  and  the  washings  the  alun)  esiploved  in  the  ope- 
ration, with  a  loss  only  of  r^-~x:  P^rt ;  we  were  therefore 
assured,  that  in  the  aluming  of  all  animal  substances,  the 
alum  combines  entirely  with  them,  without  undergoing  any 
decompo'^ition,  and  that  it  forms  with  ihtm  combinations 
more  or  less  soluble,  which  have  a  great  affinity  for  the  co- 
louring matters. 

Art.  3. — Analysis  of  the  Iwpregnatlun  of  Cotton  and 
Thread  with  Alum. 

Having  freed  some  cotton,  by  the  methods  already  men- 
tioned, irom  al!  foreign  matters,  we  macerated  it  for  two 
days  in  a  lukewarm  solution  of  a  given  quantity  of  alum. 
After  this  operation  the  stuff  look  the  dye  remarkably 
well;  but  being  treated  with  boiling  disiilled  water,  it  lost 
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the  property  of  taking  the  colour  in  the  dye-bath.  Tht 
akim-bath  and  washinas,  when  evaporated,  aflbided  us  all 
the  akmi  we  had  employed.  We  separated  this  alum  from 
the  vegetable  niatten'  which  it  had  dissolved  in  its  different 
crystallizations.  To  do  ihis  did  not  require  such  a  num- 
ber of  washiucs  as  were  employed  for  the  wool  or  the  silk, 
because  ihe  cDmbinaiion  of  alum  wiih  vegetable  substances 
is  so  weak,  that  soaking  the  alumed  cotton  in  boiling  wa- 
ter for  a  few  nainutes  is  sufficient  to  carry  off  the  greatest 
part  of  the  mordant.  Cotton,  therefore,  ought  to  be  dyed 
at  a  low  temperature,  hince  it  is  only  after  the  colouring 
matter  has  rendered  the  coml)ination  insoluble,  that  it  can 
support  a  great  heai  without  being  attacked.  Thread 
treated  in  the  same  manner  as  cotton,  afforded  us  the  same 
results. 

Art.  4. — Analysis  of  the  Impregnation  of  common  Wool. 

The  analyses  we  have  already  related,  most  decidedly 
demonstrate  that  in  the  aluniing  of  all  animal  and  vegetable 
substances,  the  alum  combines  with  them  without  under- 
going any  decomposiiion  ;  but  we  thought  it  was  neces- 
sary to  repeat  the  same  experiments  upon  these  substances 
in  the  state  in  which  they  are  commonly  met  with  in  com- 
merce, as  we  had  done  in  their  purified  state.  Wool,  when 
impregnated  with  alum  alone,  always  renders  the  bath  tur- 
bid, which,  upon  cooling,  throws  down  an  abundant  white 
precipitate,  as  has  been  observed  by  several  chemists. 
Several  analyses  of  this  sediment,  after  being  well  washed, 
bave  constantly  afforded  us  some  sulphate  of  lime,  satu- 
rated sulphate  of  alumina,  and  sometimes  a  little  alumina. 
The  bath  contained  a  remarkable  quantity  of  alum,  or  aci- 
dulated sulphate  of  potass,  combined  with  a  small  proper- 
ticn  of  animal  matter.  Upon  the  woo!  we  found  alum, 
and  a  very  minute  proportion  of  the  preclpitalc.  These 
experiments  upon  the  sediment,  formed  ;n  the  alum  bath. 
<lo  not  differ  from  those  made  by  M.  Berihollet;  but  thio 
learned  chemist  not  having  examined  the  motlier-water^, 
nor  the  alumed  wool,  has  not  given,  as  he  Ihmself  says,  a 
clear  and  precise  explanation  of  the  effects  produced  by 
alum  and  tartar  in  the  operation  of  dyeing.  These  pre- 
cipitates, obtained  by  treating  common  wool  with  aknn,^ 
never  take  place  with  purified  wool  ;  and  as  these  only  dif- 
fer frouj  each  oilier  by  liie  fonner  containing  some  car- 
bonate of  lime,  it  was  natural  in  tiiis  ca,-e  to  aitributc  to  this 
substance  the  decomposition  of  a  part  of  the  alum. 
,,  We  satisljed  ourselves  of  this,  by  mixing  in  glass  vessels 
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solutions  of  alum  in  boiling  water  with  different  propor- 
tions of  pure  carbonate  ol"  lime.  We  always  found  the 
akmi  was  decomposed  by  the  carbonate  of  linie,  and  that, 
if  a  sufficient  quan.tily  was  added,  there  remained  no  part 
of  the  aluminous  salt  in  solution.  The  mother-waters 
contained  verv  acid  sulphate  of  potass,  and  the  sediment 
was  formed  of  sulphate  of  lime  and  acidulate  sulphate  of 
alumina  and  potass ;  whence  it  follows,  that  the  property 
possessed  by  common  woo!  of  forming  a  precipitate  in  the 
akini  bath,  and  rendering  the  fluid  very  acid,  is  in  reality 
owing  to  the  carbonate  of  lime  it  contains.  The  same  re- 
sult was  obtained  by  alumi^ig  common  wool  five  or  six 
successive  times  in  the  same  bath.  But  in  order  to  arrive 
at  a  general  solution  of  this  cjuestion,  it  was  necessary  to 
ascertain  the  nature  of  the  precipitates  formed  in  the  so- 
lution of  alum,  by  different  alkaline  and  earthy  substances. 
We  took,  thereibre,  alums  with  base  of  potass,  and  with 
base  of  ammonia,  which  ue  treated  with  ammonia  and 
carbonate  of  potass,  so  as  to  leave  in  the  solution  but  a 
slight  excess  of  alum.  The  mother-waters  evaporated, 
contained  very  acid  sulphates  of  ammonia,  of  potass  and 
ammonia,  and  of  potass,  accordiiui:  to  the  nature  of  the 
alum  and  of  the  precipitate  employed.  The  sediment, 
which  was  acid  sulphate  of  alumina  and  potass,  or  am- 
monia, treated  with  sulphuric  acid,  afforded  alum  and  aci- 
dulated sulphate  of  alumina:  boiled  afterwards  a  great  num- 
ber of  times  with  distilled  water,  it  was  converted  into 
alum,  sulphate  of  potass,  and  pure  alumina.  There  was 
always  a  greater  quantity  of  acidulated  sulphate  of  potass 
than  of  alum,  even  in  the  last  washings. 

Solutions  of  alum,  treated  at  a  boiling  heat  with  pure 
alumina,  were  converted  into  a  very  acid  sulphate  of  potass, 
and  into  acidulated  sulphate  of  alumina  and  jjotass.  'i'hcsu 
results  do  not  at  all  correspond  with  tho'^e  obtained  by 
M.  Vauquelin  in  his  experiments  upon  the  alun)s  of  com- 
inerce,  for  ue  have  never  been  able  to  obtain  the  saturated 
sulphate  of  alumina  and  potass,  spoken  of  by  that  cele- 
brated chemist. 

Thus  all  the  alkaline  and  eartliy  substances  mixed  in 
suitable  proportions  with  solutions  of  alum,  converted  that 
salt  into  acidulated  sulphate  of  potass,  or  ammonia,  and 
into  insoluble  acid  sulphate  of  alumina  and  potass  or  am- 
monia, for  which  reason  we  have  nan'.ed  it  th.e  acidulated 
sulphate  instead  of  the  saturated  sulphate,  the  name  it  has 
borne  until  nosV.     It  is  evident,  that  if  too  great  a  quantity 
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of  carbonate  of  lime  be  employed,  and  ihe  same  hold* 
guod  with  the  carbonates  of  barytes  and  strontian,  we  shall 
only  obtain  alun)iua  and  the  sulphates  of  potass,  lime, 
barytes,  or  strontian.  There  remains  no  doubt,  therefore, 
of  the  nature  of  the  chances  produced  in  the  alum  baths 
by  the  conmion  wools,  and  of  tlie  prejudicial  effects  of  al- 
kalies in  the  baths  intended  tor  cottons  j  for  the  addition 
of  these  substances  diminishes  the  quantity  of  alum,  and 
even  increases  the  acidity  of  the  bath. 

CHAP.  II. 

On  the  Impregnation  of  Vegetable  and  Animal  Matters  with 
Acetate  of  Alumina. 

Wool,  silk,  cotton,  and  thread,  in  the  different  states  in 
which  these  substances  are  em  ployed  for  dveinQ;,were  treated 
with  acetate  of  ahiraina,  which  combined  entirely  with 
them.  But  as  in  exposing  them  to  the  air,  or  to  a  tem- 
perature a  little  elevated,  the  mordant  always  loses  a 
small  quantity  of  acid,  it  follows  that  the  combination 
formed  upon  the  stuff  is  an  acetate  with  excess  of  base  ; 
thus,  by  treating  it  with  boiling  water,  it  is  converted  into 
acidulated  acetate  of  alumina,  which  is  dissolved,  and  into 
alumina  whic'n  cannot  l>c  carried  off  by  the  water. 

CHAP.  III. 

Art.  1. — Of  the  Action  of  acidulated  Tarlrite  of  Potass  on 

IVool. 
Purified  wool  was  treated  as  in  the  former  experiments 
with  verv  pure  cream  of  tartar,  free  from  tnrtrite  of  hme, 
and  formed  directlv  by  the  tartaric  acid  and  potass.  This 
wool  was  washed  a  great  number  of  times,  until  the  last 
washing  did  not  contain  any  of  the  principles  which  had 
been  combined  with  it.  The  bath  afforded  l)y  evaporation 
Pf  of  the  crtam  of  tartar  employed,  or  rather  neutral  tart  rite 
of  potass.  The  washings  were  very  acid,  and  we  obtained 
from  them  a  small  quantity  of  cream  of  tartar,  and  a  very 
acid  composition  formed  of  tartarous  acid  and  wool.  These 
facts  mav  be  ihonu;tit  sulHcicnily  to  explain  the  phrenomena 
which  take  place  in  impregnating  wool  with  alum  and 
tartar,  since  we  already  knov.-  from  the  experiments  of 
M.  BerthoUet,  that  these  two  salts  are  not  decomjwsed  ; 
and  as  we  have  shown  that  the  wool  combines  completely 
with  the  alum,  and  that  it  acts  upon  tlie  cream  of  tartar  by 
sefiarating  the  tartarous  acid  with  which  it  unites  in  the 
most  Ultimate  nrinner.  But  in  order  to  have  these  facts- 
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rigorously  demonstrated,  we  repeated  this  experiment,  al- 
t'houo;h  a  verv  tedious  one,  in  the  method  already  pointed 
out  in  the  preceding  chapters. 

Art.  2. — Of  the  Action  of  Alum  and  Tartar  upon  IVool. 

Before  treating  the  wool  with  ahim  and  cream  of  tartar, 
we  made  some  trials  of  the  reciprocal  action  of  these  two 
salts.  We  ascertained  that  water,  at  the  temperature  of 
12'or  14°,  (33  F.)  holds  in  solution  only -pJ--^  part  of  its 
weight  of  cream  of  tartar,  that  i)oiling  water  dissolves  -J^ 
of  its  weight,  and  that  a  mixture  of  equal  parts  of  alum 
and  cream'of  tartar,  dissolves  in  3-  the  quantity  of  water 
required  to  dissolve  the  salts  separately  at  the  same  tem- 
perature. I'hese  results  do  not  differ  frtmi  those  already 
obtamed  bv  M.  Berthollet,  who  has  sliown  that  alum  has 
ihe  property  of  increasing  the  solubility  of  cream  of  tartar. 

If  wool  is  ahimcd  in  the  ordinary  proportions,  which 
are  {  of  the  v>eiglu  of  the  stuff  of  alum,  and  -^  pf  cream 
of  tartar,  all  the  substances  being  perfectly  pure,  we  ob- 
tain from  the  bath  when  evaporated,  alum,  cream  of  tartar, 
and  a  residue  ditTicullly  cryntallizable,  composed  of  tar- 
trite  of  potass  and  an  animal  n)alter;  the  washings  of  the 
wool  will  give  alum,  a  small  quantity,  scarcely  apprctiabie, 
of  cream  of  tartar,  and  a  very  acid  combination,  formed  of 
a  laree  quantity  of  tartarous  acid,  alum,  and  animal  matter. 

lliese  experiments   remove    all   uncertainty   concerning 
many  practical  facts,   which  at  present  arc  only  noticed  by 
the  dver  in  a  vatiue  way,   and  poiut  out  to  him  the  precis^e 
method  of  applyins;  the  mordants  according  to  the  nature 
of  the  colour  he  wis.hes  to  obtain.     Indeed,  since   by  mak- 
ino;  use  of  alum  and  tartar,   the  wool  is  im]-iregnatcd  with 
alum  and  a  large  quantity  of  tartarous  acid,  these  two  salts 
should  never  be  employed  together,  except  when  the  co- 
lour   is    susceptible     of    l)eing    !ui;j.hlened    and    rendered 
brighter  by  acids,  as  is  the  case  with   cochineal,  madder, 
and  kermes.     On   the  contrarv,  alum  should  never  be  em- 
ployed for  wools   intended  to  be  dyed  with  woad  or  Brasil 
wood,  the  colour  of  which  is  easily  ahercd  or  destroved  by 
af^id'..     Among  all  the  vegetable  and  animal  substances,  we 
liave  made  choice  of  wool  only  for  trial  with  alum  and  alum 
and  tartar,  because  it  is  only  \\  ith  this  substance  these  mor- 
dants are  n'.adc  use  of  in  dveing. 

Art.  3. —  On  the  Action  of  Acids,  and  of  some  Salts  eni' 
ployed  as  Mordants  upon  Wool. 

Although  all  researches  hitherto  made  have  been  inef- 
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fectual  to  find  a  substitute  for  alum,  we  have,  nevertheless, 
piade  trial  of  a  great  number  of  substances  with  wool, 
less,  however,  for  the  purpose  of  discovering  the  best  niotr 
dants,  than  for  determining  the  action  of  several  substance?, 
very  soluble,  and  at  the  same  time  endowed  with  great 
powers.  We  boiled  wool  for  two  hours  in  water,  in  which 
were  put  small  quantities  of  sulphuric,  nitric,  nmriatic, 
and  tartaric  acids.  In  each  instance,  the  wool,  especially 
whicn  conibincd  wiih  sulphuric  acid,  struck  with  cochineal 
and  madder  deeper  colours  than  when  impregnated  with 
alum  and  tartar.  No  doubt,  therefore,  can  be  entertained 
of  then-  superiority  in  similar  cases;  but  of  all  the  mor- 
dants Vve  tr'.ed,  there  is  not  one  which  gives  such  bright 
colours  as  wluu  are  obtained  by  means  of  the  acid  tartritp 
of  alumina  (notwiihstandmg  the  opinion  of  M.  llausmann 
10  the  contrary).  This  salt  would,  in  a  great  number  of 
cases,  be  preferable  to  tartar  and  alum,  if  its  price  was  not 
so  much  higher  than  theirs.  Whilst  we  wore  occupied  in 
inquiring  with  the  greatest  care  into  every  thing  relative  to 
the  nature  and  mode  of  combination  of  mordants  with 
various  stufis,  we  did  not  forget  to  examine  the  several 
methods  which  have  been  adopted  in  all  the  workshops  for 
a  long  tnne  past,  in  order  to  ascertain  if  the  proportions  of 
alum  and  tartar,  the  most  generally  employed,  were  those 
the  most  suitable  for  the  j)urpose,  if  the  time  employed  for 
the  alum  bath  was  suliieient  to  impregnate  the  wool  suffi- 
ciently, and  if  the  exposure  to  the  cool  air  afterwards,  for 
several  days,  Vj/hirh  is  so  generally  thought  necessary,  is  at- 
tended will)  the  exjicrtcd  advantages. 

Equal  pans  of  the  n)ordants,  that  is,  half  the  weight  of 
the  stuff,  produced  no  better  effect  than  one-fourth  ;  but 
lietween  this  quantity  and  one-twentieth  part,  the  colours 
of  cochineal,  kernies,  and  madder,  were  weaker  in  pro- 
|)ortion  to  the  diminution  of  the  quantity  of  the  salts  ; 
whilst,  on  the  contrary,  the  effects  were  reversed  with 
woad  and  Brazil  wood,  so  that  in  these  last  substances,  the 
colour  uas  deeper  the  more  the' salts  were  diminished.  No 
difference  could  be  observed  in  the  colour  whether  the  wools 
had  been  in  ihe  alum  bath  for  two,  four,  or  sis  hours ;  it 
js,  therefore,  useless  to  continue  stufis  in  the  bath  longer 
than  two  hours.  Qur  experiments  did  not  discover  that 
there  was  any  difference  in  the  colour,  whether  the  dyeing 
took  place  immediately  after  the  alumina;,  or  was  protracted 
for  some  time,  except  only  that  wool  impregnated  with 
alum  aione,  produced  a  deeper  colour  with  woad,  after 
liaving  been  exposed  spme  time  to  a  cool  air,  which  we 
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HUributed  to  the  separation  oF  the  acidulated  sulphate  of 
potass,  this  being  carried  off  with  the  luicoir.bined  mordant 
in  drying. 

CHAP.  IV. 

Art.  1. — Of  the  Scarlet  Colour. 
Scarlet  is  that  bright  and  shining  colour  which  is  pro- 
duced in  wool  bv  treating  ii  with  tarlar,  cochineal,  and  a 
highly  oxidized  solution  of  tin.  Before  the  discovery  of 
this  method,  for  which  we  are  entirely  indebted  to  Dreb- 
bei,  those  colours  were  called  scarlet  which  are  produced 
in  woollen  stuffs  bv  keruics  or  cochineal,  when  alum  and 
tartar  are  eninioved  as  mordants.  These  processes  for  ob- 
taining this  colour  have  long  been  knov.n  in  the  dyeing 
houses,  yet  no  theoretic  investigations  have  been  made  into 
the  phoenomena  which  lake  place  when  a  solution  of  tin  is 
used  will)  cream  of  tartar  and  cochineal.  Dr.  Bancroft  at- 
tempted to  explain  what  passes  in  the  formation  of  this  co- 
lour; but  as  his  opinion  does  not  appear  to  be  founded. on 
any  experiments,  we  considererl  the  question  as  not  at  all 
determined  by  his  labours.  We  propose,  therefore,  in  this 
fourth  chapter,  to  determine  the  chemical  nature  of  the 
combination  foriued  upon  wool  by  cochineal,  tartar,  and  a 
solution  of  tin,  and  to  nuike  known  ih.e  result  of  our  in- 
•■juiries  upon  the  colour  of  scarlet. 

Art.  2. —  Exam'maiio7i  of  the   Prec'ipitatc  formed  ly   the 
Solution  of  Tin,  aiul  the  acidulnlnt  Tartrite  of  Potass. 

All  the  substances  ejnployed  by  us  in  our  experiments 
were  perfectly  pure,  and  we  constantly  made  use  of  glass 
vessels  and  distilled  water.  Eighty  granmies  of  acidulated 
tartrite  of  potass  dissolved  in  three  kilogrammes,  and  five 
hectogrammes*  of  distilled  water,  were  njaceraled  for  two 
hours,  at  100  degrees  (i?!i3  F. )  (;f  heat,  with  one  hundred 
and  twenty-five  grains  of  a  solution  of  tin.  The  precipitate 
which  we  obtained  was  washed  several  limes,  and  distilled 
in  a  small  curved  retort,  the  beak  of  which  bcino;  plun<!:cd 
into  lime  water,  there  was  disengaged  a  sensible  quantity 
of  carbonic  acid.  Prtuxr  re-agents  indicated  in  other  por- 
tions of  it  the  presence  of  a  great  deal  of  tin  and  muriatic 
acid.  Thus  the  cream  of  tarlar  and  solution  of  tin  are  de- 
composed, and  produce  a  precipitate,  consirting  of  tar- 
tarous  acid,  and  a  iireat  quantity  of  nuiriatic  acid  and 
tin.  The  mother- water  contains  ta-lrjte  of  potass,  aci- 
dulated tartrite,  very  acid  muriate  of  tin,  and  a  considerable 
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portion  of  precipitate;  held  in  solution  by  excess  of  muriatic 
acid. 

Very  pure  white  wnn)  treated  w  llii  the  ordinary  propor- 
tions Of  S'lliition  ot  tin  anc!  cream  oi  tartar  eniployed  in 
dyeing  scarlti,  was  washed  .,  great  number  of  times  in  boil- 
ing water,  \v;;i("h  carried  off  all  the  sub€tances  combined 
with  it.  These  washings,  collected  am]  evaporated,  afforded 
'tis  the  same  ]);!Ticiples  we  had  bef(;re  obtained  from  the 
precipitate  formed  by  ;.lie  solution  of  tin  and  cream  of  tar- 
tar ;  we  also  examined,  in  ihe  same  Avav,  the  action  of  co- 
chineal, and  found  no  difference  in  tlic  results.  From 
these  facts  we  ar?  lo  a  certainty  convinced,  that  the  fine 
scarlet  colour  is  produced  by  the  wool  beinc;  combined  with 
colouring  n.atter,  tartarous  acid,  muriatic  acid,  and  peroxide 
of  tin.  But  we  are  mistaken,  if  v\e  thiuk  the  bath  has  no 
influence  on  the  colour  j  for  wool  combined  with  the  mor- 
dants we  slicill  presently  mention,  and  ci\c;d  with  cochineal, 
never  take  the  scarlet  hue  unless  some  acid  be  added,  which 
causes  the  colour  to  pass  from  yellowish  to  red,  and  at 
length  to  a  bright  colour.  This  last  experiment,  and  some 
others  we  shall  relate  towards  the  close  of  this  memoir, 
proved  lo  us  that  t'le  woo!  is  not  coloured  yellow  by  the 
combination  it  forms  with  the  nitric  acid  in  excess  in  the 
solution  of  tin,  for  this  wool  comes  out  perfectly  white 
from  all  the  boiliuss  it  undergoes  v.'ith  the  tin,  when  no 
colouring  matter  is  employed. 

Art.  3.—GJ'  Tartrites  of  Tin,  and  some  oilier  Metallic 

Solutions. 

The  proofs  we  have  already  given  of  the  formation  of 
scarlet,  appear  to  us  so  decisive,  that  we  should  not  have 
thought  of  increasing  the  number,  had  not  the  importance 
of  the  question  induced  us  to  extend  further  our  labours  on 
this  subject. 

We  tried  upon  wool,  in  the  usual  proportions  for  dyeing 
scarlet,  all  the  sulphates  and  muriates  of  antimony,  bis- 
mi\th,  zinc,  and  arsenic.  Some  of  these  solutions  afforded 
very  agrctable  colours,  but  very  different  from  that  we  were 
seeking  to  obtain.  We  were  more  fortunate  in  our  at- 
tempts with  the  tartrite  of  tin  obtained  frum  tartrate  of 
potass  and  soda,  and  a  highly  oxidized  muriate  of  tin. 
This  salt  dissolved  in  muriatic  acid,  and  used  in  the  opera- 
tion of  dyeing,  afforded  us  a  scarlet  colour  as  beautiful  and 
bright  as  those  obtained  by  cream  of  tartar  and  a  solution 
of  tin.  Tiie  tartrite  of  tin,  also,  dissolved  in  an  excess  of 
its  own  acid,  produced  very  good  effects;  however,  as  this 
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method  would  be  more  costly  than  the  ordinary  processes, 
it  is  best  to  employ  the  solution  oi'  this  salt  in  n)uriaiic 
acid.  But  before  recommending  this  mordant  to  be  used 
in  the  dye  houses,  we  intend  to  make  trial  of  it  in  ihc  large, 
way,  so  as  to  determine  precisely  the  expense  of  it,  and 
what  advantages  will  be  obtained  by  its  employment. 

Art.  4. — Experimenfi  Jipon  the  Colour  of  Scarlet  a7id 

Oxides  of  Tin. 

Scarlet,  as  we  have  already  seen,  is  obtained  by  treating 
wool  with  determined  proportions  of  cochineal,  acidulated 
tartrite  of  pota.-;s,  and  a  highly  oxidized  solution  of  tin. 
The  operation  of  dyeing  is  divided  into  two  parts  :  the  first 
taking  up  an  hour  and  a  half,  the  latter  half  an  hour;  this 
division  is  necessary  to  produce  a  good  colour,  which 
would  be  weaker  and  more  yellow  if  all  the  substances  were 
mixed  in  ihe  fir^t  operation,  aixl  applied  to  ihe  wool  for 
two  hours.  This  circumstance  is  owine;  to  the  verv  acid 
state  of  the  bath,  which  holds  in  solution  a  great  part  of  the 
mordant,  and  of  the  colouring  matter.  We  obtain  the 
contrary  effect  when  the  mordants  only  are  employed  in  the 
first  operation,  and  the  cochr.ical  reserved  for  the  second. 

Pieces  of  very  beautiful  scarlet  cloth,  macerated  in  di- 
stilled vv-atcr,  at  a  boiling  heat,  gave  out  to  tlie  water  a  por- 
tion of  their  colour,  and  when  the  operation  was  finished, 
appeared  only  of  a  liy;ht  flesh  colour.  The  washines  col- 
lected and  evaporated  were  verv  acid,  and  contained,  be- 
sides the  colouring  substance  and  animal  maiic!-,  tartarous 
?.cid,  muria'iic  acid,  r.nd  oxide  of  tin.  Scarlet,  therefore, 
as  we  have  already  shown,  is  a  combination  ii^  some  mea- 
sure soluble,  which  in  parting  with  a  small  quantity  of  acid 
changes  its  shade,  and  may,  by  repeated  wasiiinas  at  ele- 
vated temperatures,  and  with  a  lar^^e  bulk  of  Huid,  be  ren- 
dered compleicly  colourless, 

It  results  from  the  experiments  related  in  this  memoir: 
1st.  That  in  alumingall  vegetable  and  animal  substances, 
it  is  not  the  alumina  which  combines  with  them,  l)ut  the 
entire  alum  ;  and  that  when  these  matters  are  not  purified, 
the  lime  which  thcv  contain,  occasions  a  decomposition  of 
a  part  of  iliis  mordant. 

2.  That  all  the  alkaline  and  earthy  bases,  mixed  with  a 
solution  of  alum,  decompose  it,  and  convert  it  into  acid 
sulphate  of  potass,  and  into  an  insoluble  salt,  less  acid  than 
alum,  which  may,  by  repeated  wasiiings,  be  converted  into 
pure  alumina,  sulphate  of  potass,  aivd  alum. 

3.  That  the  acetate  of  alumina  combines  also  in  its  en- 

tire 
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tire  state  with  silk,  wool,  cotton,  and  thread  ;  that  this 
compound  retains  its  acid  but  feebly,  and  loses  a  portion  of 
it  by  simple  exposure  to  the  air ;  and  that  it  is  then  changed 
into  acid  acetate  of  alumina,  which  is  carried  off  by  water, 
and  into  alumina  uhich  remains  upon  the  stuffs. 

4.  That  alum  and  tartar  are  not  decomposed,  but  that 
the  solubility  of  the  latter  is  increased  by  the  mixture  ;  and 
that  in  impregnating  wools  either  with  tartar,  or  alum  and 
tartar,  ihe  tartar  alone  is  decomposed,  that  the  tartarous 
acid  and  alum  combine  with  the  stuff,  and  tartrite  of 
potass  remains  in  the  bath. 

5.  That  the  most  powerful  acids  have  the  property,  when 
combined  with  wool,  of  fixing  the  colourinsf  matters,  a 
property  possessed  in  a  high  degree  by  the  acid  tartrite  of 
alumina. 

6.  That  alum  and  tartar  cannot  be  employed  indifferently 
for  all  colours,  and  that  their  proportions  must  depend 
upon  the  nature  of  the  colouring  matter;  that  the  lime  of 
aluming  should  not  be  more  than  two  hours,  and  that  the 
exposure  of  the  stuffs  in  a  moist  place,  after  the  mordants 
are  apjjhed,  is  of  no  utility  in  augmenting  the  intensity  of 
their  colour. 

7.  That  highly  oxidized  tartrite  of  iin,  dissolved  in  mu- 
riatic acid,  may  supply  the  place  of  cream  of  tartar  and  the 
solution  of  tin  in  dyeing  scarlet. 

S.  Lastly,  that  these  experiments  furnish  some  useful 
hints  for  combining  mordants  with  the  stuffs  to  be  dyed, 
and  for  improving  several  of  the  processes  of  dyeing. 

To  complete  these  researches  relative  to  the  action  of 
mordants,  it  would  without  doubt  be  necessary  to  deter- 
nime,  in  the  most  accurate  manner,  the  changes  produced 
in  these  combinations  by  the  colouring  matters,  when  ap- 
plied to  the  different  stuffs ;  but  these  experiments,  which 
we  have  already  conmicnced,  will  form  the  subject  of  a  se- 
cond Memoir,  to  be  hereafter  presented  to  the  Class. 

XXVII.  An  Account  of  the  Smelting  of  Lead.      By  Mr, 

John  Sadler. 

[Contiuucd  from  vol.  xxxviii.  p.  37G.] 

^j  rry  Cupola  Smelting*. 

X  HE  process  of  smelting  here  described,  appears  tf>  he 
defective  in  son>e  points,  which  I  will  take  the  liberty  to 
mention,  and  at  the  same  time  suggest  the  means  of  im- 

*  See  an  n -couur  of  tlic  present  state  of  thjs  art,  iu  Mr.  Farey's  Derbyshire 
Repor;^,  vui.  i.  p.  -386. — Editor. 

improvement ; 
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provemcnt ;  wiihoui,  however,  presuming  to  say,  ho*-  i'ar 
it  niav  be  expedient  to  adopt  the  proposed  alterations;  be- 
in^'  sensible  that  what  niav  appear  very  feasible  in  theory, 
or  niav  even  answer  in  small  asiays.  may  not  be  practicable 
in  large  works. 

'*  'I'he  first  alteration  which  I  would  propose  to  the  con- 
sideration of  the  iead-smeitcrs,  is  to  substitute  an  horizon- 
tal chinnicv  of  two  or  three  hundred  vards  in  lene;th,  in 
the  place  of  the  perpendicular  (*ae  now  in  use.  fn  the  prc^ 
cenin<i:  Essay,  which  was  first  published  in  177S,  meniiou 
is  made  of  the  probability  of  saving  a  large  quantity  of  sub- 
limed lead,  by  making  (he  smoke  u  hich  rises  from  the  ore 
pass  throuoh  an  horizontal  chimney,  with  various  windintis 
to  condense  the  vapour,  1  have  since  conversed  with  some 
of  the  principal  lead-smelters  in  Derbyshire,  and  find  that 
I  had  overrated  the  quantity  of  this  sublimed  lead;  the 
weight  of  the  5co;7V/,  from  a  ton  of  ore,  amounting  to  more 
than  I  had  supposed,  lliev  were  all  of  them,  however,  of 
opinion,  that  the  plan  I  had  proposed  for  saving  the  sub- 
limate was  a  very  rational  one.  But  so  difficult  is  it  to 
wean  artists  fron)  their  ancient  wavs  of  operating,  tliat  \ 
question  very  much  u  heihcr  anv  of  them  v.ould  ever  have 
adopted  the  plan  they  approved,  if  an  .hcrizontal  chimnev, 
which  was  !)uilt  a  hlilc  time  ago  in  MiddlcKm  Dale,  for  a 
(juitc  diflcrcnt  purpose,  had  not  given  them  a  fail  proof  of 
the  practicability  of  saving  the  sublimate  of  lead,  which  is 
lost  in  the  ordinary  method  of  smelting,  'lliis  chimney 
was  built  on  the  side  of  a  hill,  to  prevent  some  adjoining 
pastures  from>  being;  injured  by  tiie  smoke  of  the  furnace. 
It  not  onlv  answers  that  end.  but  it  is  found  also  to  collect 
considerable  quantities  of  lead,  which  is  sublimed  during 
the  smciting  of  the  ore.  This  sublimed  lead  is  of  a  whitish 
cast,  an<l  is  sold  to  the  painters  at  ten  of  twelve  pounds  a 
ton  ;  it  might  perhaps  be  converted  into  red  lead  with  still 
more  profit. 

^f  A  second  circumstance  to  be  attended  to  in  the  smclt- 
iufr  of  lead  ore,  is  the  saving;  the  sulphur  contained  in  it. 
■J  he  pure  lead  ore  of  Derbyshire  coniains  about  an  eighth 
and  a  ninth  part  of  its  weight  of  sulphur ;  but  as  the  ore 
which  is  smell ed  is  never  pure,  being  mixed  with  particles 
of  spar,  caivk,  limestone,  brasiL  and  other  substances, 
which  the  mineis  call  deads,  we  shaH  be  hich  enouch  in 
our  supposition,  if  we  say  that  the  ordinary  ore  contains  a 
tenth  of  its  weight  of  sulphur ;  it  may  not,  probably,  con- 
tain so  much,  but  even  a  twelfth  part,  could  it  be  collected 
at  a  small  <-.\pense,  would  be  an  object  of  great  importance 

to 
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to  the  smeller.  In  the  common  method  of  smelting  lead 
ere  there  is  no  appearance  of  the  sulphur  it  contains  ;  it  is 
consumed  by  the  flame  of  the  furnace,  as  soon  as  it  is  se- 
parated from  the  ore.  An  attentive  oljservcr  may,  indeed, 
by  looking  into  the  furnace,  distinguish  a  diversity  in  the 
colour  of  the  flame  at  different  periods  of  the  process. 
During  the  first  three  or  four  hours  after  the  ore  is  put  into 
tl.e  furnace,  the  flame  has  a  blueish  tint ;  proceedine;,  no 
doubt,  from  the  sulphur,  »7hich,  ia  being  sublimed  from 
the  ore,  is  itiflamed  ;  after  all  the  sulphur  is  separated  from 
the  ore,  the  flame  has  a  whitish  cast;  and  then,  and  not 
before,  the  fire  n)ay  be  raised  for  finishing  the  operation ; 
for  if  the  lire  be  made  siroug  before  the  sulphur  be  dis- 
persed, the  quantity  of  lead  is  less,  probably  for  two 
rtv.sons ;  the  sulphur  unites  itself  in  part  to  the  lead  which 
is  formed,  and  by  tins  union  becomes  inseparable  from  it; 
for  the  sulphur  cannot  without  much  difficultv  be  separated 
from  an  ariificiHl  mixture  of  lead  and  sulphur,  when  the 
tv.'o  ingredients  have  been  fused  together.  2.  The  sulphur 
whilst  it  continues  united  to  the  lead  in  the  natural  ore, 
renders  the  ore  volatile,  so  that  in  a  stroncr  heat  a  great 
portion  of  it  is  driven  off.  Hence,  very  snlpiuireous  ores 
should  be  roasted  for  a  lo?ig  lime  with  a  gbvtle  heat ;  and  in 
this  prcper  maytagemcnt  of  ilw  Jirc  principally  consists  tJie 
superiority  of  one  smelter  above  another. 

"  An  old  lead  smelter  informed  me  that  he  had  often  re- 
duced a  ton  of  ore  to  \Q  hundred  weight,  bv  roasting  it; 
but  that  he  did  not  obtain  more  metal  from  it  by  a  subse- 
quent fusisn,  than  if  he  had  fluxed  it  without  any  previous 
roasting.  This  may  be  true  of  some  sorts  of  ore,  but  it  is 
not  true  of  very  sulphureous  ores.  Indeed  th.e  fire  may  be 
so  regulated  in  a  cupola  furnace,  as.  to  make  it  answer  the 
purpose  of  a  roasting  and  a  smelting-furnace  at  the  same 
time.  I  have  seen  much  lead  lost  by  smelting  a  ton  of  sul" 
phureoiis  ore  in  ei^ht  hours;  which  might  have  been  saved, 
if  the  f  re  had  alfrst  been  kept  so  gentle,  as  to  have  alloived 
twelve  hours  for  finishing  the  operation. 

"  Sulphur  cannot  be  separated  from  lead  ore  in  close 
vessels  ;  and  the  lead  ore  melts  with  so  small  a  degree  of 
heat,  thai  iliere  may  be  more  diificultv  in  procuring  the 
sulphur  from  the  ores  of  lead,  than  from  those  of  copper  or 
iron:  however,  I  am  far  from  thinking  the  matter  im- 
practicable, thoutjh  I  have  not  yet  hit  upon  the  method  of 
doiiig  it;  and  the  following  reflections  may,  perhaps,  tenri 
Jlo  supersede  iht?  necc:?sity  of  collecting  the  sulphur  in  sub- 
ftiancc. 

**  When 
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"When  It  is  said  that  the  sulphur  is  consumed  by  the 
flame  of  the  furnace  as  soon  as  it  is  separated  from  the  ore, 
the  reader  will  please  to  rccolk-ct  that  sulphur  consists  of 
two  parts, — of  an  inflammable  part,  by  which  it  is  rendered 
combustible, — of  an  acid  part,  which   is  set  at  liberty,  ia 
the   form  of  vapour,  during  the  burning  of  the  sulphur. 
Now  this  acid,  thoufih  it  may  be  driven  out  of  the  furnace 
in  the  form  of  vapour,  yet  is  incapable  of  being  thereby 
decomposed  ;  it  still  continues  to  be  an  acid  :  and,  could 
the  vapour  be  condensed,  might  answer  all  the  same  pur- 
poses as  the  acid   of  vitriol ;  since  all   the  acid  of  viiriol, 
now   used    in    commerce,   is    actually   procured  from  the 
burning  of  sulphur.     That  the  fact,  with  respect  to  the  acid 
not  being  decomposed,  is  as  I  have  stated  it,  may  be  readilv 
proved.     The  smoke  w'hich  issues  r.ut  of  the  chimney  for 
some  hours  after  each  fresh  charge  of  ore,  has  a  suffocating 
smell,  perfectly  resembling  the  smell  of  burning  brimstone; 
and  if  a  wet  cloth,  or  a  wet  hand,  be  held  in  it  for  a  very 
short  space  of  time,  and  afterwards  applied  to  the  tongue, 
a  stronir  acid  will  be  sensibly  perceived.     Various  methods 
may  be  invented  for  condensing  this  acid  vapour,  and,  pro- 
bablv,  more  commodious  than  the  following  one,  which, 
however,  1  will  just  take  ihe  liberty  of  mentioning,  as,  if  it 
should  not  succeed,  the  trial  will  be  attended  with  very  ht- 
tie  expense. 

"  Supposing  then  an  horizontal  chinniey  to  be  built,  let 
the  end  furthest  from  the  fire  be  turned  up  by  a  tube  of 
earthf'.nware,  or  otherwise,  so  that  the  sulphureous  acitS 
may  issue  out  in  a  direction  parallel  to  the  flue  of  the  chim- 
ney, and  at  the  distance  of  sbout  a  f.)ot  and  a  half  above  it. 
Let  a  number  of  large  globular  vessels  be  made  of  either 
glass  or  lead;  each  of  these  olobes  must  have  two  necks, 
so  as  to  be  capable  of  being  inserted  into  one  another;  let 
these  vessels  l)e  placed  on  the  flue  of  the  chinmey,  the  neck 
of  the  first  beins;  inserted  into  the  tube  throuo-h  which  we 
have  supposed  the  sulphureous  acid  to  issue,  and  the  neck 
of  the  last  being  left  open,  for  fear  of  injuring  the  draught 
of  the  furnace.  Let  each  of  these  globular  vessels  contain 
a  small  quantity  of  water;  then  it  is  conceived  that  the 
heat  of  the  flue  will  r.iise  the  water  into  a  vapour,  and  that 
this  watery  vapour  will  be  the  means  of  condensing  sul- 
phureous acid  vapour,  if  not  wholly,  at  least  in  such  a  de- 
gree as  may  render  the  iindertakir.g  proll table.  When  the 
sulphur  is  all  consmned,  the  draught  of  the  furnace  may  be 
sufiered  to  have  its  ordinary  exit  at  the  end  of  the  horizon- 
tal chimnev,   by  a  verv  slight  conlrivance  cf  a   moveable 

dajnpec. 
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damper.  Since  the  first  publication  of  the  preceding  Essay, 
I  have  seen  an  horizontal  chimney  at  the  copper  works  near 
Liverpool,  where  every  thing  I  had  said  concerniiig  the  pro- 
bability of  saving  sulphur  by  roasting  lead  ore,  is  verified 
with  respect  to  cojip^r  ore  ;  and  1  beheve  a  patent  has  been 
granted  to  some  individual  for  this  mode  of  collecting  sul- 
phur. Sulphur  might  be  obtained  with  equal  facility  from 
tiie  pyrites  which  is  found  amongst  coal,  and  this  apnlica- 
tion  of  the  pyrites  might,  probably,  l)e  more  lucrative  than 
the  present  one — making  green  vitriol. 

*'  A  third  circumstance,  which  requires  the  utmost  cire 
of  the  lead-smelter,  is  the  leaving  as  little  lead  as  possible 
in  the  slag.  Kear  every  smelting-house  there  are  thousands 
of  tons  of  slag,  which,  when  properly  assayed,  are  found  to 
yield  from  one-eighth  to  one-tenth  of  their  weigJu  of  lead, 
though  no  person  has  vet  discovered  a  method  of  extracting; 
so  much  from  them  when  smelted  in  large  quantities;  and 
indeed  the  smelters  are  so  little  able  to  obtain  all  the  lead 
contained  in  them,  that  in  many  places  they  never  attempt 
to  extract  anv  part  of  it :  in  some  places  where  they  do  at- 
tempt it,  I  have  known  the  proprietor  of  the  slag  allow  the 
smelters  9.0s.  for  every  pig  of  lead  they  pn^ciircd  of  the 
value  of  38^.  besides  furnishing  them  with  fuel  :  and  yet 
the  men  emplovcd  in  such  an  unwholesome  business,  sel- 
dom nsade  above  7^.  a  week  of  their  labour.  This  fusion 
of  the  slag  of  a  cupola  furnace  is  made,  as  iias  been  men- 
tioned, at  a  liearth  furnace;  the  coal  cinder,  which  they 
use  as  fuel,  and  the  slag  are  soon  melted  by  the  strong  blast 
of  the  bellows  into  a  black  mass,  which,  when  the  fire  is 
very  strono;,  becomes  a  perfect  glass ;  this  black  m.ass,  even 
in  its  most  liquid  state,  is  very  tenacious,  and  hinders  many 
of  the  partii  k'S  of  lead  from  subsiding;  and  it  being  from 
time  to  time  removed  from  the  furnace,  a  considerable 
quantity  of  lead  is  left  in  it,  and  thereby  lost.  A  firincipal 
part  of  the  lead  contained  in  the  slag  of  the  cupola  furnace, 
is  not,  I  ap[)Rhend,  in  the  form  of  a  metal,  but  in  the  forin 
of  a  litharcrc  or  calcined  lead  :  a  ])ortion  of  th.e  lead,  in  be- 
ing smelted  Irom  its  ore,  is  calcined  by  the  violence  of  the 
lire  ;  this  calcined  lead  is  not  only  very  vitrifiable  of  itself, 
but  it  helps  to  vitrify  the  spar  which  is  mixed  with  the  ore, 
and  thus  constitutes  the  liquid  scoria;  might  it  not  be  use- 
ful to  throw  a  (prmtitv  of  charcoal  dust  upon  the  liquid 
scoria  in  the  cu|^o!a  furnace,  in  order  that  the  calcined  lea(} 
mioht  be  converted  into  lead  by  unitins;  itself  to  the  in- 
flanHtial)1e  principle  of  the  charcoal?  Jron  wi;l  not  unite 
with  leadj  but  it  readily  unites   with    sulphur  j  and  when 

added 
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added  to  a  mixture  of  lead  and  sulphur,  it  will  absorb  the 
sulphur,  leaving  the.  lead  in  its  nictailic  torm :  might  it  not 
be  useful  to  flux  sulphureous  lead  ores  in  conjunction  with 
the  scales  or  other  refuse  pieces  of  iron,  or  even  with  some 
sorts  of  iron  ore  ?  The  smelter's  great  care  should  be  to 
extract  as  much  lead  as  possible  at  the  first  operation  of 
smcitincj  the  ore,  and  to  leave  the  slag  as  poor  as  possible; 
but  if  he  should  still  find  either  the  slag  of  the  cupola  fur- 
nace, or  that  of  the  hearth  furnace,  containing  much  lead, 
(as  that  even  of  the  hearth  furnace  certainly  does,)  he  may, 
perhaps,  find  it  worth  his  while  to  reduce  the  slag  into  a 
powder  by  a  stamping  mill,  or  by  laying  it  in  highways  to  be 
ground  by  the  carts,  and  then  he  may  separate  the  stony  part 
of  the  slao-  from  the  metallic,  by  wa;:hing  the  whole  in  water, 
inasmuch  as  the  metallic  part  is  far  heavier  than  the  other. 
''  I  estimated  the  weiohts  of  several  iMeces  of  slas;,  and 
found  them  to  differ  very  much  from  each  other ;  this  dif- 
ference is  principally  to  be  attributed  to  the  different  quan- 
tities of  lead  left  in  them. 

Weiiiht  of  a  cubic  fool  of 


o 

Avoir,  oi;. 
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Slag  from  a  cupola  furnace,  where  no  lime  was  used  374^ 

Black  slag  from  a  hearth  furnace 3Qb2 

Another  piece 3613 

Black  slag  from  anotlier  hearth  furnace;  struck  fire 

with  steel    3378 

Black  glass  slag 3371" 


XXVni.  Extracts  from.  Mr.  John  Farey's^/,s/  Volutne 
of  Report  to  the  Board  of  Aariculture,  on  Dei hijslwe  *  ; 
giving  an  Account  of  the  several  Rivers  in  that  County, 
and  of  the  particular  Strata  intersected  and  exposed  by 
the  excavated  Vall7^ys  through  which  they  flon' ;  of  their 
Floods  and  of  the  IVater-falls  in  their  course,  and  else- 
where ;  luith  an  Account  of  the  Acres  of  surface  from 
ivhich  each  River  collects  its  Waters :  on  the  absence  of 
Lakks  ///  that  County,  ks'c 

[The  Readers  of  the  Philosophical  Magazine  will  recollect, 
that  diiring  the  preparing  and  printing  of  the  Volume 

*  This  Volume  of  important  matter  relating  to  the  Surface,  Stratification, 
and  Minerals  of  Derbyshire  and  the  borders  of  its  seven  adjacent  Counties, 
purports  to  be  intended  as,  and  I  sincerely  hope  in  time  wili  prove  to  be, 
ihr  fivH  <if  n.  Series  of  copious  Rcporu,  unciertakcn  with  the  view  of  investi- 
gating and  explaining  tlie  physical  Geography,  Str^-.tiiji-atioii,  and  Alinerals, 
of  the  British  Ub.nd^;  v/ith  information,  v.'hicli  cannot  fail  of  being  impor- 
tant in  a  national  point  of  view,  of  the  uses  to  which  the  mineral  prodiict* 
oi  our  soil,  ace  or  inay  be  applied. — Edituk, 

above 
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alcove  meniionecl,  I  was  favoured  by  its  intleFahgablc  Au- 
thor,  with   communications,   respectmg   t[)e    numerous 
Collieries  in  or  near  Derbyshire,  which  are  primed  in  my 
35th  volume,  page  431;    the   various  JMiiies  ot  Lead, 
Ziiicj  Copper,  &:c.  which  are   given   in  vol.  xxsvii,  page 
106,  and  respecting  the  numerous  Hills  and  the  upper 
stratum  of  each,  which  will  be  found  at  page  161  of  the 
same  volume.     On  comparing  the  papers  and  lists  above: 
referred  to,  with  the  corresponding  parts  of  the  volume 
now  before  me,  1  fjnd    them  so  far  from  mere  copies j 
that  thev  seem  essentia!  auxiliaries  of  each  other,  as  every 
Dew  and  different  arrangement  of  a  large  series  of  facts 
and   pha^nomena   must   prove,  to  the   anxious   inquirers 
after  Geological  or  other  truths.     It  is  my  intention,  iu 
an  early  number,  to  give  a  copy  of  the  Map  of  Ridges 
and  Hills,   which  has  been  mentioned  and  referred  to, 
vol.  xxxvii.   p.  iCi;  and  wherein   the  total  lengths  and 
widths  or  extents  and  shapes,  of  the  excavations  between 
the  several   Ridges   that  separate  the  River-D;stricts  of 
Dvrrbyshire,  will  appear,  and  1  iiave  selected  the  account 
of  the  beds  of  these  Kivers,  Sec.  for  insertion  herein  (as 
tlie  first  of  some   extracts  which  I  mean   to  give  occa- 
bionally  frcm  Mr.  Farey's  volume),  as  following  up  what 
is  already  began  in   my  Magazine,  by  the  account  of 
these  Ridges  and  the  Hills  on  them,  and  throwing  some 
addition-d  light  on  that  very  fundan)entai  point  of  Geo- 
logical Theory,  the   manner  and   circumslances  of  the 
excavation  or  formation  of  Valleys  on   the  surface  of  the 
Earth,  which  it  v^ill  be  recollected,  engaged  the  pens  of 
two  of  my  Correspondents  m  the  33d  and  34th  volumes  : 
and  I  will  take  the  present  opportunity  of  saying,  that 
observations  of  facts  and  discussions  (temperately  con- 
ducted) on  Geolo'j^icai  subjects,  shall  always  receive  atten- 
tion, and   as  early  insertion  as  possible  in  the  Philoso- 
phical Magazine  ;  and  not  less  so,  than  if  regard  to  uni-  " 
formitv  in  the  sets  of  my  volumes  would  have  allowed 
me,  to  make  a  more  express  alieration  in  its  Title  than  I 
have  done,  by  callina;  it  in  future  the  Philosophical  and 
Geological  Magazine,  as  several  of  my  ingenious  Cor- 
res[K)rjdents  have  wished.— EctTOu.] 

1.  Streams  and  Rivers. 

Jn  speakiu'i  of  the  Surface  of  Derbyshire,  in  the  1st  Sec- 
tion of  this  Chapter,  and  describing  the  41  Ridocs  of  high 
Land,  page  4,  which  arc  shown  in  the  Map  facing  page  l, 

the 
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the  names  and  situations  of  most  of  the  Rivers  in  the  Di- 
strict are  pointed  out,  they  have  also  been  separately  shown 
ill  the  Map  annexed  to  the  original  4to.  Report,  and  can 
rfc..J:ly  be  traced  on  any  Map.  "l  shall  thtretore  proceed  to 
pojnt Out  some  particulars  of  the  course,  and  the  nature  of 
the  htd,  of  each  River  ;  and  give  the  space,  or  number  of 
Acrts  nearly,  on  which  eath  collects  its  water. 

i  he  Trent  claims  our  lirst  notice,   as  being  the  largest 
Rivcr  in  or  near  to  Derbyshire,  and  as  cfFecung  the  drainage 
of  nearly  ten-thirteenths  of  the  surface  of  the  County,  viz. 
477,500  Acres  of  it,  out  of  622,050  Acres,  exclusive  of  the 
Id  e,  which  also  fails  into  the  lower  part  or  this  Kiver.    The 
course  of  the  Trent,  from  where  it  first  touches  the  border 
of  this  County,  -|  m.  N  of  Crox^il,  at  the  mouth  of  the 
Mease,  until  it  haves  its  border  agnin,  i^  m.  E  of  Long- 
Eaton,  at  the  mouth  of  the  Erewasii,  is  through  a  very  wide 
excavated  Vale  in  the  Red  Marl  S.rata,  having  a  steep  bank 
of  these  Strata  close  to  the  River,  at  Burrow- Hill  SSW  of 
Walton,  on   the  south  of  tlie  River,  at  Scropley  Hill  E  of 
Burton  Cnurch,   at   Bladon-Hili   S\V  of  Newton  Solney, 
and  at  Holyweil-Hill  \V  of  Repton  :  of  Gravel  Rock  N\V 
cflnalibv:  and,  ol  Red  Marl  and  Freestone  at  Weston  Cliff 
and  Church,  N  of  the  River,  which  is  the  only  place  that 
the   high   ground   approaches  its  stream  on  this  side.     In 
Donniaiiton-park,  and    VV  and  NE  of.it,  the  Cliffs  of  Red 
Marl  and  Us  Freestone,  form  the  southern  bank  of  the  River: 
and   at  f\ed  Hill,  and   thence   to  Thrumpton  in  Notting- 
hamshire, those  of  Red  Marl   and   Gypsum  do  the  same. 
The  botioin  of  this  noble  Valley   is  less  deep  than  the  ori- 
ginal Excavation   in  the  Red  Marl,  being  filled  to  a  certain 
height,  and  levelled,  with  sandy  small  Quartz  Gravel,  mixed 
with  a  lew  Flints,  and  other  distant  Alluvia  of  this  Island, 
and  some  few  small  thin  Stones  of  the  arljacent  districts': 
the  Map  of  Strata  and  Soils  facing  page  97,  by  the  Brown 
colour  thereon,  will  show  how  this  Gravel  is  distributed. 

The  Vale  of  the  Trent  in  Derbyshire,  with  the  short  Voiles 
which  drain  by  their  Brooks  into  it,  and  bv  Rivulets  with- 
out Names,  occupy  togeitver  about  70,000  Acres  of  the  sur- 
face of  Derbyshire;  this  being  exclusive  of  the  Vales  or 
Drainages  of  the  Erewash,  Dcrwent,  and  Dove  on  the 
north,  and  the  Mease  on  the  south  of  IVent,  and  of  their 
ColLUeral  Streams. 

The  lowest  five  miles  of  the  Trent,  where  it  bounds  upon 

Derbyshire,   from  the  mnuth  of  the  Erewai^h  River  to  tlie 

entrnnce  of  the  'IVent  and  Mersey  Canal,  at  Wilden-Ferry 

in  Shardlow,   is  now  the  only  Navigable  River  remaining 
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in  or  near  to  Derbv-hire,  the  Navigation  from  \Vil<lcn- 
Ferry  v.v>  to  Burton  Bridge,  which  was  made  bv  ihe  Earl  of 
Uxbric!ge,  in  pursuance  of  the  Acts  of  the  loth  and  11th 
of  William  III.,  havinor  been  discontinued  in  the  vear  1805, 
in  conseq;ience  of  an  agreement  with  Hugh  Hen^hal!  and 
Co.  the  Proprietors  of  iHl'  Trent  and  Mersey  Canal,  which 
runs  by  its  side  (see  Sect.  3,  of  Chap.  XVI. *^;  and  the  Na- 
vigation on  the  Derwent  River,  from  Wilden-Ferry  up  to 
Derby,  having  been  discontinued  since  1/94,  when  the 
Derby  Canals  were  finished.  From  this  five  miles  of  Na- 
vigation en  the  Trent  River,  the  Loughborough  Naviga- 
tion, by  the  side  of  the  Soar,  branches  to  the  south,  and 
the  Ei:fewash  Canal  on  the  north,  nearly  opposite  to  each 
other. 

The  Derwevt  is  the  principal  River  of  Dt^rbyshire,  col- 
lecting the  whole  of  its  waters  from  the  surface  of  this 
County,  except  from  about  5000  Acres  in  Yorkshire,  near 
its  <ource  on  the  east  side,  and  from  1-2,000  Acres  in  Not- 
tingliamshire,  at  one  of  the  heads  of  the  Amber  branch  to 
this  River. 

The  smaller  Rivers  or  branches  to  the  Derwent  on  its 
east  side,  ire  the  Bnolle  and  the  Ainhey\  and  on  its  west 
side  the  Morledge,  Ecclesburn,  Braclford  and  Lathkil, 
JVye,  Noe^  and  ylshop,  besides  snuiller  Brooks  and  Rivulets, 
which  are  reckoned  with  the  Derwent  itself,  and  the  whole 
space  which  these  occupy,  including  the  17,000  Acres 
above  mentioned,  is  !^S8,500  Acres  of  surface,  draining  to 
and  venting  its  waters  into  the  Trent  at  Wilden-Ferry, 
above  mentioned. 

The  course  of  the  Derh'cr:t  from  V/ilden  Ferry  up  to  the 
crreat  Derbyshire  Faultf  E  of  Allestry  (see  p.  146),  is  very 
widely  excavated  in  the  Red  Marl  Strata,  and  partially  filled 
again  with  sandy  Quartz  Gravel,  mixed  with  thin  and  light 
Bolders  of  Limestone,  particularly  in  the  upper  part  of  this 
distance:  'he  present  channel  of  the  River  closely  ap- 
proaches the  steep  bank  of  Red  Marl  at  Burrowash  Mills, 
and  asain  for  some  distance  from  the  north  end  of  Derby 
Town  to  Darley-Abbev.  P'or  aboui  a  mile,  between  the 
Fault  above  mentioned  and  the  great  zigzag  Fault  ;|:  SE  of 

•  [Tliis  refers  to  the  SecotiU  Volume  fif  it  can  bebroujrht  into  that  spr.ce) 
of  the  Report,  on  v.h'ch  I  understand  the  Author  to  have  been  so  long;  and 
assiduously  engaged,  :\\d  which  is  now  in  great  forwardness:  and  which  I 
duulu  not,  will  prove  when  published,  as  deeply  interc-;tin^  to  the  Agricul- 
turist and  p^'litical  CEeonomisi,  as  ;hc  present  one,  cumaininir  only  the,/iisf 
Chapter,  promises  to  be  to  the  Miner.tiogist  and  Geologist. — Edi  roR.j 

•j-  [Sec'pni^e  29,  and  plate  I.  of  my  present  volume. — Editor.] 

I  [See  p^gcs  31  aiid  :32,  and  plate  I.— Ibid  ] 
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Bur-TIill  (see  page  162),  the  Excavation  is  immensely  deep 
and  wide  into  the  upper  part  of  the  Coal  Series,  as  I  judge; 
fioni  tlience  for  about  £4  '"•  ^^^^  Excavation  is  in  the 
Lime-stone  Shale,  the  River  approaching  a  Hill  of  Lime- 
stone Shale  at  Bur-Hill,  W  of  Little  Eaton,  and  others, 
in  a  range  called  Dufficld  Bank,  having  the  ist  Grit 
Rock  upon  them;  the  Quartz  Gravel  floor  to  the  Val- 
ley, t-xtends  up  as  far  *is  this  Excavation  in  Shale  near 
Makenev,  but  no  furiher.  Between  Milford  and  Make- 
!iey,  the  River  is  deeply  and  suddenly  excavated  in  the  Ist 
Grit  Rock,  wliich  is  there  crossing  to  the  west. side  of  it,  and 
the  River  then  ibr  about  2  m.  has  its  course  in  the  'st  Coal- 
shale,  and  the  Arailiaceous  Grit  beds  in  it,  crossing  the 
line  of  Section  in  Mr.  Whitehurst's  Plate  I'.*,  2nd  Edit,  of 
his  "  inquirv,"  near  the  S\V  corner  of  Belper  Town  ;  the 
2nd  Grit  Rock  upon  it,  being  cut  entirely  through  at  the 
N  end  of  ihe'I^own,  and  a  large  Huunuock  of  it  left,  to  the 
W,  which  the  Wirksworth  Road  crt)sscs.  For  about  the 
next  mile  and  quarter,  the  Excavation  is  again  made  very 
deep  in  the  1st  Grit  Rock,  up  to  Toad- moor  Bridge  at 
Blundon-Ford,  near  the  mouth  of  the  Amber,  and  thence 
the  same  is  cut  in  the  Limestone  Shale,  to  Cromford  Bridge, 
having  entered  the  western  edge  of  the  L'reat  Denudatiou 
around  Crich  (see  paae  171)>  I'h^  l&t  Grit  forms  prodigioiis 
Ciitls  in  the  Heights  on  each  side  the  River,  up  to  Cod- 
dington,near  the  mouth  of  Wakebridge  Sough  (now  driving 
t.o  the  Cuich  Cliff  Mines),  on  the  west  side,  these  Cliffs  of 
1st  Grit  turn  off,,  on  the  north  side  of  Cromford  Moor,  to 
Barehill  Edge  Hill,  and  on  the  east  side  they  terminate 
abruptly  at  a  Fault. 

At  Cromford  Bridge  the  Excavation  enters  on  the  1st 
Lime  Rock,  and  having  cut  through  this,  at  the  Paper  INlill 
in  Matlock-Bath  Dale  (see  page  GS),  ii  crosses  the  ist 
Toadstone  (which  is  here  crossing  the  River  to  the  east 
hank,  see  page  281) ;  from  hence  tor  about  f  of  a  mile,  the 
bed  of  the  River  is  on  the  2nd  Lime  Rock  :  the  1st  Toad- 
stone  then  again  crosses  to  the  west  side,  and  immediately 
the  1st  Lime  Rock  does  the  same:  and  then  t'tie  i^iver  runs 
for  a  short  distance  upon  an  Excavation  in  a  sunk  piece  or 
Trough  of  Shale,  and  quickly  after,  by  a  rapid  rise  of  the 
measures  towards  the  north,  the  1st  Lime,  and  then  the  1st 
Toadstone,  again  cross  the  River,  and  immediately  the  2nd 
Lime  Rock  does  the  same;  and  the  River  then  for  about 
the  -^  part  of  a  mile,  at  the  foot  of  the  High  Tor,  runs  upon 

♦  [See  plate  II.  in  mv  Hist  volume. — Editor.] 
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2nd  Toadstone*,  as  shown  in  the  Section  in  Plate  V.  facing 
page  129,  see  also  page  243  ;  the  main  trunk  of  the  Der- 
went  being  here  deeper  excavated  in  the  series  of  Strata, 
than  in  any  other  part  of  its  course.  Near  the  north  end 
of  the  Hisj;h  Tor,  the  2nd  Lime  Rock  again  crosses  the  Ki- 
ver  to  the  west,  and  tlie  1  si  Toadstone  also,  and  the  River 
runs  in  or  upon  the  Isi  Lime  Rock,  until  about  half  a  mile 
above  Matlock  Bridge,  uhen  the  same  gets  again  upon  the 
great  Limestone  Shale  (as  below  Cromford  Bridge  and  be- 
low Miltord  Bridge),  and  continues  for  many  miles  to  run 
in  deep  excavations  in  this  Shale,  and  the  Shale  Grit-stone 
which  it  >ometimes  contains  (except  touching  a  denudated 
patch  of  1st  Lime  in  Wensley,  opposite  Darley  Church, 
see  p.  £43),  and  having  massive  Cliffs,  often,  of  the  Ist  Grit 
in  the  heights  above  the  River,  until  near  its  source  upon 
this  1st  Grit  Rock,  at  the  place  called  the  Trough  on  the 
Grand  Ridge,  at  the  Bounds  of  Yorkshire,  as  mentioned 
page  4. 

1  shall  now  proceed  to  mention  brieflv,  the  principal 
Strata  traversed  bv  each  of  the  smaller  Rivers  branching 
from  the  main  trunk  of  the  Derwent  above  described,  in 
order  as  above,  viz. 

The  Eootle  Rivulet  or  Brook,  join.^  the  Derwent  S  of 
Little  Eaton,  its  course  thence  up  to  Coxbench  beino;  near 
to  the  great  zigzag  Fault,  upon  the  upper  part  of  the  Coal 
Series;  at  Coxbench  it  crosses  the  3rd  Grit  Rock,  then  the 
3rd  Coal-shale,  the  4th  Grit,  and  so  on  ascending  the  Series, 
to  Its  source,  near  Ripley  Town  ;  and  i'.s  branch  from 
Smalley  also,  ascends  the  Series  towards  its  course. 

The  Amler  Rixer  empties  itself  into  the  Derv\ent  at  Toad- 
moor  Bridge,  upon  the  Limestone  Shale,  and  continues 
therein  and  in  Shale  Grit-stone,  until  E  of  Bull-bridore 
Aqueduct;  it  then  crosses  the  1st  Grit  (with  a  rapid  E,  di})), 
and  then  the  1st  Coal  shale,  2ud  Gnt,  2nd  Coal-shale,  &;c. 
to  Pentricn-lane,  where  it  has  got  uj)on  the  5th  Grit  or 
higher,  when  turning  northward,  its  cour-^e  follows  nearly 
the  ediics  of  the  same  Strata  to  Ford,  NW  of  Hicham, 
where  it  turns  NVV  and  crosses  the  4lh  Grit,  the  3rd  Coal- 
shale,  3rd  Grit,  &c.   until  near  Mill-iown  its  Excavation 

•  The  late  injrenious  Mr.  John  Whitehurst,  erred  in  assertinjj,  in  both 
editions  of  his  "  Inquiry  concerning  the  Earth,"  that  the  Derwent  here  runs 
en  loose  and  brotien  stuff,  betwcpn  the  2nd  and  the  1st  To.id'itone  (see  also, 
the  Translation  i  f  Werner  s  "  New  Theory  of  Veins,"  Siippiement,  p.  'JS4) ; 
since  the  publication  of  Mr.  Whitehurst 's  Woik,  the  Miners  having  driven 
a  Gate  across  i./c'e"  the  River,\n  solid  and  unbroken  Measures. — See  the  Phi- 
losopJiical  Magazine,  vol.  xxxi.  p.  SO". 
t.j .  crosse.5 
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crosses  the  1st  Grit,  and  enters  the  highly  curious  rlenudated 
Dale  ot  Ashover,  dtscending  the  Series  on  to  the  Limestone 
Shale,  Isi  Lime,  and  1st  Toadstone,  which  is  excavated  for 
near  a  mile  (see  p.  l  7  I  and  24'2),  and  then  its  course  ascends 
to  the  1st  Lime,  the  Limestone  Shale,  the  1st  Grit,  near 
Bowers  Mill,  and  takes  its  rise  on  the  1st  Coal-shale,  near 
to  Moor-Hall  in  Ashover.  The  other  main  branch  of  this 
River,  from  Toad-hole  Furnace  eastward,  continues  to 
ascend  the  series  of  Coal-measures,  till  crossing  the  zigzag 
Fault  W  of  Sutton  in  Ashfield  in  Nottinghamshire,  it  has 
us  source  from  the  edge  of  the  yellow  Lime. 

The  AiorLedge  Rivulet  or  Brook,  faljs  into  the  Derwcnt 
in  Derby  Town,  on  Red  Marl  and  Gravel,  its  various  rami- 
fications being  excavated  in  Red  Marl,  except  its  several 
extreme  northern  branches,  which  cross  the  great  Derby- 
shire Fault,  between  AllestryTown  and  Mansel-park,  and 
are  excavated  in  the  ereat  Limestone  Shale,  or  in  the  Ouaiiz 
Gravel  with  which  it  is  there  locally  covered. 

The  Eccledntni  River  falls  into  the  Derwent  at  Duffield 
on  the  great  Limestone  Shale,  and  in  which  it  is  excavated, 
through  all  its  ramifications,  except  that,  at  its  sources  near 
Wirksworth,  these  Excavations  extend  into  the  Ist,  and  the 
3rd,  and  4th  Limestones;  and  that  on  the  sr.aih  of  Turn- 
ditch,  a  local  patch  of  the  Shale  Limestone  is  cut  and  laid 
bare  by  a  branch  of  these  Excavations,  see  p.  230. 

The  Bradford  and  Lal'ikil  pour  their  united  streams  into 
the  Wye,  west  of  Great  Rowsley,  near  its  junction  with  the 
Derwent,  oti  Limestone  Shale:  through  which  they  are 
soon  excavated,  so  as  to  lay  bare  the  Isl  Lime  Rock  below 
Alport  (see  paoe  68),  where  the  Lathkil  and  the  Bradford 
meet,  on  a  bed  of  Tufa,  as  observed  page  458  ;  from  hence 
the  course  of  the  Bradford  proceeds  westward  in  the  1st 
Lime  Rock,  v.hich  it  cuts  through  on  the  SW  of  Yolgrave, 
and  lays  hare  the  1st  Toadstone  for  a  short  space  (see  page 
243),  when  it  crosses  the  great  Bakewell  Fault*  (see  p.  291, 
Note),  and  again  agcends  the  Lime  and  skirts  the  Shale, 
which  it  ascends  near  Gratton,  taking  its  rise  upon  this 
stratum  near  Elton,  The  L«^//i^?7  Excavation  pursues  the 
1st  Lime  to  the  south  side  of  Over-Haddon,  where  it  de- 
scends the  Series  on  the  1st  Toadstone,  cuts  through  it,  and 
lays  bare  a  patch  of  2nd  Lime,  as  mentioned,  page  243  ; 
but  which  not  being  excavated  so  deep  as  the  Toadstone 
below,  occasions  a  sudden  fall  in  the  River,  whose  course, 
after  crossing  the  great  Bakewell  Fault  (see  p.  291,  Note), 

♦  [See  page  34,  and  phte  I.  of  my  present  volume.^— Editor.] 
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again  ascends  on  to  the  Ist  Lime,  in  which  it  is  dr.eply  cut 
(page  68)  up  to  Monyash,  where  it  approaclus  the  basset 
of  tl)e  1st  Toadstone  ;  but  turning  to  the  N\V,  it  keeps  in 
the  Isl  Lime  till  near  the  branchmg  of  ihe  Taddington  and 
Flagg  Roads,  where  it  crosses  the  1st  Toadstone  basset,  and 
proceeds  in  the  2nd  Lime,  till  opposite  the  Wells  in  Flagg 
Vil'age,  where  it  crosses  the  basset  of  the  2nd  Toadstone, 
and  then  branches  m  different  excavations  in  the  3rd  Lime 
Rock,  wherein  the  Vales  terminate,*  but  the  water  seldom 
runs  on  the  surface  above  Monvash. 

The  Jf"'ye.     This   most  intere&ting  River  empties    itself 
into  the  Derwent  at  Great  Rowsley,  upon   the  Limestone 
Shale,  as  mentioned  above,  and  on  the  south  side  of  Had- 
don-Hall  crosses    the  great  Bakewell    Fault   (see  p.  Qgo, 
Note),  which  brings  up  the  1st  Lime,  in  which  the  Vale  is 
excavated  for  a  shot  t  distance,  and  then  again  in  the  Shale  up 
to  Bakewell  Town,  where  the  Lime,  rising  rapidly  N\V,  is 
cut  again,  and  at  the  Cotton-Mill  the  excavation  enters  the 
1st  Toadstone  (pace  242),  and  continues  in  it,  until  cross- 
ing again   the  great  Bakewell  Fault,   the  Shale  and  Shale 
Limestone  are  then  excavated,  up  to  Ashford  and  beyond, 
when  the  1st  Lime  is  again  cut  through,  the  1st  Toadstone, 
2nd  Lime,  and  an  Excavation  made  in  the  2nd  Toadstone, 
at  the  west  front  of  Fin  Copt  Hill  (see  page  33),  which  in 
this  respect,  and  its  number  of  Strata,  resembles  Matlock 
High-Tor,  represented  in  Plate  V.*  facins:  page  129.    From 
hence  throucrh  Monsal  Dale  (page  O9),  the  2nd  Toadstone 
is  in  the  bottom  and  west  side  of  the  Dale,  and  below  the 
mouth  of  Cressbrook  Dale  the  Excavation  enters  on  the  3rd 
Limestone,   and  continues  the  same  through  IvFdler's  Dale 
(pages  69  and  243),  where  the  3rd  Lime  is  cut  through  for 
a  I  of  a  mile,  and  shows  the  3rd  Toadstone  in  the  bottom 
of  the  Dale.     In  Wye  Wood  in  Worndiill,  near  Chee  Tor, 
the  River  crosses  the  basset  of  the  3rd  Toadstone,  and  from 
thence  ail  the  way  to  Mill  Dale,   near  Buxton  ("page  69), 
the  Excavation  is  in  the  4ih  Lime  Rock:   in  Mill  Dale  the 
3rd  Toadstone  is  again  crossed  with  a  N  dip,  and  the  Exca- 
vation for  about  ^  of  a  mile  is  again  in  the  3rd  Lime,  to 
the  greatLimestoneFaultf,  nearMill-Dale  Bridge  at  Buxton 
Town's  end  (page  2S7)  ;  from  whence  turning  \V,  the  Ex- 
cavation proceeds  in  Shale  on  the  north  side  of  the  Baths, 
and  so  continues  to  its  sources  near  the  Grand  Ridge  by  the 
Manchester,  Macclesfield,  and  Leek  Roads. 

The  A'oe  River  falls  into  the  Derwent  at  Malham-  (or  My- 

*  [See  plate  II.  in  my  Slst  volume. — Eoitor.] 

'^  [See  pages  31  and  3-;  aad  plate  I,  in  my  present  volume. — Ibid.] 
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tham-)  bridge  in  Hathersage,  on  the  Limestone  Shale,  and 
is  excavateci  therein  through  its  whole  length  to  Edale-Head, 
and  to  Castletoa. 

The  Jslwp  River  falls  into  the  Derwent  at  Cock-Bridge, 
south  of  Darvvent- Chapel,  on  the  Limestone  Shale,  and  all 
its  diflerent  branches  are  excavated  therein,  except  some  of 
iheir  extreme  ends,  which  penetrate  the  1st  Grit,  on  the 
heights. 

Thus  it  appears,  th^t  the  Dcrwent  River,  which  collects 
its  water  from  verv  deep  Excavations  in  the  lowest  known 
Stratum  in  all  this  District,  the  4th  Lime  Rock,  both  by  its 
Wye  branch  and  its  Noe  branch  from  Casileton  Peaks  Hole 
fsee  page  289),  co'nveys  the  same  on  to  the  highest  known 
Stratum  of  the  County,  the  Red  Marl ;  and  a  similar  re- 
mark will  apply  to  the  Dove  River,  of  which  I  shall  next 
treat. 

The  Dove  River  empties  itself  into  the  Trent  at  Newton- 
Solney  Fcrd,  on  Red  Marl  covered  by  sandy  Quartz  Gravel, 
about  a  mile  above  which  it  passes  under  the  Trent  and 
Mersey  Canal,  through  twelve  low  Aqueduct  Arches,  from 
whence  for  many  miles  its  course  is  verv  widely  excavated 
in  the  Red  Marl  Strata,  and  sandv  Ouartz  Gravel  niixed 
with  thin  rounded  Limestones,  is  lodged  as  a  floor  in  the 
bottom  of  this  Valley,  in  so  regular  a  manner,  as  to  form 
flat  Meadows  (occasionally  flooded)  from  ^  to  2  miles  wide, 
the  adjacent  heights  being  comj)osed  of  Red  Marl  in  hori- 
Z'Milal  strata;  which  at  Row-Bank  contain  lavers  of  Gyo- 
sum,  near  Cotcn  in  Hanburv,  Staffordshire,  and  in  other 
places  near,  see  p.  151.  Above  Hanging-Bridge,  on  the 
Road  i'rom  Ashburne  to  Leek,  the  great  Derbvshire  Fault 
(see  }).  146)  crosses  this  River,  and  suddenly  terminates  the 
Red  Marl,  bringing  the  Limestone  Shale  opposite  to  it  on 
the  north  side,  and  in  which,  and  the  Si)ale  Limestone  be- 
longing to  it,  the  Dove  V'^alley  is  excavated,  to  the  crossing 
of  the  great  Limestone  Fault  (see  page  283)  at  the  entrance 
of  Dove  Dale,  near  Thorjie.  For  a  considerable  distance 
above  and  below  Hanging-Bridge,  a  vast  mass  of  sandv 
Ouartz  Gravel  Rock  ?  is  lodaed.  and  in  which  the  Vallev  of 
Dove  seems  excavated  ;  about  -|  7n.  above  Alajipleton,  the 
Ouartz  Gravel  in  the  Vale  ends,  and  above  this,  the  small 
quantity  of  Alluvia  which  is  lodaed  in  the  bottoms  <^f  the 
Vales,  consist  of  thin  Limestones,  and  other  native  alluvial 
mailers.  From  the  great  Fault  last  mentioned,  ilie  highlv 
curious  Do\e  Dale  conmKnccs  (see  page  66),  having;  the 
two  surprising  Kills  of  4lh  Limestone,  Bunster  on  the  W 
and  Thorpe-Cloud  on  the  E-  at  the  entrance  of  the  Dale, 
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and  between  wliich  the  Excavation  is  very  narrow,  and  the 
Kocks  precipitous;  and  so  it  continues,  with  a  few  local 
exceptions,  for  near  5  m.,  the  Dove  running,  in  creat  part 
of  this  distance,  upon  lower  Strata  in  this  immense  4lh 
I^iine  Rock,  and  in  the  general  Series,  than  are  perhaps  any 
where  else  visible  in  the  British  Islands.  For  abou'  ^Tn.y 
after  crossing  the  great  Limestone  Fault  atiain,  near  Wolf- 
scote  Hall  (see  p.  t2S6),  the  Excavation  is  partly  in  Shale 
on  the  W,  and  partly  m  4th  Lime  on  the  E,  when  again 
crossing  th,e  Fault,  the  Excavation  passes  again  through  the 
4th  Limestone  for  about  ^  m.  forming  Berestord  Dale  (see 
page  64),  and  finally  crossing  the  Fault  at  the  north  end  of 
this  Dale,  its  further  course  for  several  miles  is  in  the  Lnne-. 
stone  Shale,  often  skirting  close  to  the  great  Fault  and  4th 
Lime  Rock,  till  crossing  ilie  Buxton  and  Leek  Road  (about 
5  7n.  N  of  what  is  usually  called  Dove-head,  at  the  bounds 
of  Derbyshire),  it  soon  after  enters  the  1st  Grit  Rock,  which 
it  cuts  through  between  the  great  and  middle  Axe-edge 
Hills  (see  p.  IJ)  ;  the  Dove  takm^  its  rise  in  the  Bog  upon 
the  1st  Grit  and  1st  Coal-shale,  near  Thatch  marsh  Col- 
liery. 

The  Schoo  River  falls  into  the  Dove  about  \  m.  below 
Hanging- Bridge  in  Ashburne  Parish,  probably  on  Coal- 
measures  covered  by  Gravel  (see  page  159),  and  is  exca- 
vated therem  till  near  the  Church  at  Ashburne,  when  the 
great  Derbyshire  Fault  above  referred  to,  is  crossed  obliquely, 
andtheExcavationcontinues  in  LimestoneShale,and  through 
Shale  Limestone  therein  at  Agnes-meadow  and  thence  to 
Atlow,  and  proceeds  again  through  Limestone  Shale,  to  its 
source  at  Stainborough  near  Hopton  ;  near  to  the  great 
Lnnestone  Fault,  which  a  dry  branch  of  this  River's  Exca- 
vations crosses  (page  !283),  and  proceeds  some  distance  in 
the  3rd  Toadstone  and  4ih  Lime,  NW  of  Hopton. 

The  Dmie  is  a  River  in  the  Western  Drainacje  of  the 
Island,  which  having  its  source  in  the  County  of  Derby, 
passes  Congleion,  unites  with  the  Weaver,  and  falls  into 
the  Mersey.  At  Congleton  in  Cheshire,  the  Excavation 
for  this  River  is  in  Red  Marl,  which  continues  to  some  di- 
stance above  Northrode,  where  the  continuation  of  the 
great  Derbyshire  Fault*  crosses  the  Dane  (see  page  146): 
the  Excavation  then  probablv  crosses  a  corner  of  the  upper 
Coal  Series,  but  soon  crosses  another  grcai  Fault,  and  en- 
ters the  Limtstonc  Shale,  which  and  the  Shale  Grit-stont 
in  if,  it  pursues  till  about  \  m.  above  Dane  Bridge  in  Win- 

*  [  See  page  GO,  and  plate  !.  in  my  pressct  volume.— Editor.] 
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cle-Chapel  j  the  ExcaviCtion  then  pursues  the  line  of  a  Fault, 
in  Shale  on  the  N  and  1st  Grit  on  the  S  ;  it  leaves  this  Fault 
and  cuts  through  the  1st  Grit  to  Gradbatch,  where  ir  enters 
the  1st  Coal-shale,  the  2nd  Grit  and  the  2nd  Coal-shale; 
when  a  Fault  near  Birchen  Clough,  again  brings  up  the 
Limestone  Shale,  in  which  the  Excavation  proceeds  a  ^hort 
distance,  and  then  cuts  through  the  1st  Grii  Rock  to  Paniers- 
pool  Bridge,  at  the  corners  of  Cheshire,  Staffordshire,  and 
Derbyshire;  v>'hence  it  proceeds  N  a  little  way  in  the  1st 
Grit,  and  crosses  a  Fault  at  Gallywood- House,  into  the 
2nd  Coal-shale,  which  it  pursues  past  Dane-head  Colliery, 
and  then  for  a  considerable  distance  through  the  2nd  Grit 
Rock  to  Thatch-marsh  Colliery,  and  on  to  the  1st  Coal- 
shale,  where  the  Dane  River  originates,  from  the  same  Bog 
which  gives  rise  to  tlie  Dove,  page  479. 

The  Goyte  also   is  a  western  River,  which  uniting  with 
the  Ethrow  at  Water-meetings  in  Ludworth,  forms  tb.ere 
the  celebrated  Mersey,  which  runs  to  Stockport  and  Liver- 
pool:   the  Watermeetmgs  being  in  an  Excavation  in  the 
2nd  Coal-shale,  which  the  course  of  the  Govie  pursues  up 
to  Marple-bridge,    and   there   enters   the  2nd  Grit  Rock, 
which  it  cuts  through,  and   exposes  the  1st  Coal-shale  in 
the  bottom  of  the  Dale,  for  some  distance  above  and  below 
Mellor-Mills  :  the  Excavation  then  again  enters  and  pursues 
the  2nd  Grit,  to  the  crossing  of  the  New-Mills  and  Marple 
new  Road,  when  the  Rock  is  again  quite  cut  through,  and 
exposes  the   Isl  Coal-shale  for  a  short  distance;  then  the 
2nd  Grit  is  again  crossed,  and  the  2nd  Coal-shale,  and  the 
Goyte  Excavation  passes  through  the  romantic  New  Mills 
Dale  (see  page  70)  in  tlie  3rd   Grit  Rock;  which  Rock  it 
pursues  almost   to   Bottom-Hall,  and   then  is   in  the  2nd 
Coal-shale,  till  above  Whalcy-bridge  :  the  2nd  Rock  is  then 
pursued  to  near  Taxhall,  where  the  Excavation  is  in  or  ad- 
joins a  Hunjmock  of  the  2nd  Coal-shale,  for  about  a  mile 
near  Shallcross-CoUiery  :  near  Ferneylee  the   River  again 
runs   on   the  2nd  Grit,  which  continues   10  Goyte-moss, 
where   the  Goyte   originates   on   the  2nd  Coal-shale  near 
Goyte-moss  E  Colliery. 

The  Ethrow  River,  which  discharges  into  the  Mersey  at 
Water-meetings  in  Ludw^orth,  as  before  observed,  is  there 
excavated  in  the  2nd  Coal-shale,  which  it  pursues  to  Wood- 
seats  in  Charles w(>rth,  and  then  its  course  is  cut  throuoh 
Clifis  of  the  3rd  Uock  for  near  a  mile,  yet  it  enters  again 
on  the  2nd  Coal-shale,  and  pursues  it  to  WoUey-Bridge  on 
the  Glossop  and  Moltram  Road;  then  the  2nd  Grit  Rock 
is  crossed,  and  the  isi  Coal-shale,  at  Water-side  Mills,  the 
>  Excavation 
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Exca\'atlon  entering  the  1st  Grit  Rock,  uhich  is  soon  cut 
tFirough,  and  it  pursues  a  large  patch  of  theLimestoneShale 
laid  bare  in  the  Valley,  on  which  the  River  runs  till  wiihin 
about  I-  of  a  mile  of  the  bounds  of  Yorkshire,  when  the  Ex- 
cavation again  encounters  the  1st  Grit  Rock,  and  cuts 
through  it,  soon  after  pa^sins;  the  corners  of  Derby,  York, 
and  Chester  Counties,  when  it  enters  the  1st  Coal-shale, 
on  which  the  Ethrow  rises  SW  of  Ladv- cross  Hill  in  the 
Pcnistone  Road. 

The  S/^e//' Rivulet  or  Brook  falls  into  the  Ethrow  on  the 
N  side  of  tlie  Ronian  Station  called  Mclandra  Castle,  in  an 
Excavation  in  the  2nd  Coal -shale,  partly  filled  with  foreign 
Alluvia.  On  the  S  ol"  Dinting,  the  2nd  Grit  Rock  is  crossed, 
and  the  1st  Coal-shale ;  at  Bridge-end  the  Excavation  of 
the  1st  Grit  Rock  commences,  and  it  is  cut  through  at  the 
E  end  of  Glossop  Town  and  Mills,  the  remaining  deep 
Excavation  being  in  the  Limestone  Shale,  and  the  source 
of  the  Shelf  is  in  the  Bogs  on  the  same,  N  of  Doctor-Gale 
Bridle  Road. 

The  Sheaf  Kwer  falls  into  the  Don  in  the  Town  of  Shef- 
field in  Yorkshire,  upon  the  9th  Grit  Rock,  the  Ponds  Col- 
lierv  being  excavated  underneath  it:  between  this  and 
Heely-mill,  where  the  Sheaf  touches  upon  Derbyshire,  the 
Excavation  has  passed  through  the  Sih  Coal -shale,  the  Slh 
Grit  Rock,  the  7th  Coal-shale,  &;c.  and  arrived  on  the  4th 
Coal-shale;  in  about  %-  m.  mere  south,  it  has  cut  through 
the  4th  Grii  Rcick,  and  from  thence  having  entered  Derby- 
shire near  Oak-Mills,  to  near  the  north  end  of  Totiey 
Town,  it  runs  upon  the  3rd  Coal-shale  or  great  Crowstone- 
shale  ;  at  Toilev  it  cuts  through  the  3rd  Grit  Rock,  crosse:* 
the  2nd  Coal-shale,  and  origmates  in  the  2nd  Grit  Rock, 
in  Strawberrv-Leys  Farm  on  the  high  or  East  Moors. 

The  Rather  River  falls  into  the  Don  about  ^  m.  above 
Rothcrham-Bridge  in  Yorkshire,  on  the  salmon-coloured 
Grit  Rock,  in  which  it  is  excavated,  to  Catcliif,  and  then 
throuiih  otlier  parts  of  the  Coal  Series,  which  I  have  not 
yet  thoroughlv  determined,  to  the  SW  corner  of  Folken 
VVood,  where  it  crosses  the  13th  Grit  Rock,  and  pursues 
the  12th  Coal-shale,  having  touched  the  County  of  Derby 
above  Woodhouse  Mill,  and  entered  it  at  the  mouth  of  the 
Gannow  Rivulet,  till  within  ■§  m.  of  Killamarsh  Bridge,  and 
there  crosses  the  12tii  Grit  Rock,  then  the  11th  Coal-shale 
and  lllh  Rock,  and  the  10th  Coal  shale  and  Rock,  just 
above  th.e  fridge  a!)ovemcntioned ;  the  Excavation  then 
continues  in  ihc'gih  Coal-shale  to  Renishaw  Bridge,  where 
the  lOih  Rock  again  crosses  the  River,  and  soon  after  the 
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lOlh  Coal-shale  and  1  Hh  Rock  <lo  the  same;  and  the  Ex- 
cavation proceeds  in  the  11th  Coal-shale  till  near  Slaveley 
Bridge,  when  the  12lh  Rock  is  crossed,  the  12ih  Coal-shale 
is  then  pursued  for  a  short  distance  and  the  I2lh  Rock  is 
a^ain  crossed  ;  the  Series  is  then  descended,  through  tiie 
1 1th  Coal-shale  and  Rock,  the  iOih  and  Qlh  to  the  8lh  Rock 
on  the  NW  of  Brinimington, '  laid  bare  by  the  Calow  and 
Bull-Close  Denudation,  see  page  163;  after  which  the 
Scries  is  ascended  a?ain  in  like  n)anner  by  the  channel  of  the 
River  to  the  lOth  Rock,  above  Wildens-inill,  and  in  this 
Rock  the  Excavation  proceeds  up  the  Trough  between  Ches- 
terfield and  Hadv,  to  the  Bridge  on  the  Loisdnu  Road  above 
Chesterfield,  having,  opposite  the  Iron  -  Furnace,  cut 
through  the  Rock  and  exposed  the  9th  Coal  sliale  for  a  short 
distance  :  from  the  Bridge  last  mentioned  as  far  as  Park- 
House  Mill  abn-e  North^Winfield,  the  lOlh  Coal  shale  is 
followed,  the  Rother  taking  its  rise  on  this  same  Stratum 
at  Litlleworlh  near  Strelton. 

The  Hipper  River  falls  into  the  Rother  at  the  SE  end  of 
Chesterlic-ld,  on  the  10th  Grit  Rock,  in  which  it  continues 
to  be  excavated  for  -f-  m.,  then  the  Qth  Coal-shale  for  about 
the  same  space,  then  the  gth  Rock,  the  8th  Coal-shale,  and 
so  on,  descending  the  Series  to  near  Holy-moor-side,  where 
the  4th  Grit  Rock  is  crossed,  the  Excavation  then  pursues 
the  3rd  Coal  shale  for  f  m.,  ai'dthen  cuts  through  the  3rd 
Grit,  and  takes  its  rise  on  the  -2nd  Coal-shale  on  the  W  side 
of  Harwood-Granoe  in  Beelev. 

The  Doles  River  falls  into  the  Rother  near  Hague,  bclow 
Staveley,  on  the  1  1th  '  Coal-shale  ;  its  Excavation  cuts 
through  the  l-2lh  Rock  below  the  Aqueduct  Bridoe  of  ihu 
Chesterfield  Canal  over  this  River,  uhich  stands  on  the  12th 
Coal-shale;  at  Ncthevthorp  it  cuts  through  the  13th  Rock, 
and  pursues  Coal-measures  which  T  am  not  thoroughly  ac- 
quainted with,  to  Sutton  Water-MiU,  from  whence  it  fol- 
lows nearly  the  course  of  the  great  zigzag  Fault  for  some 
distance  (see  page  1(3^2),  and  then  leaves  it  on  its  E  side; 
on  the  SW  of  Heath  Church  the  13th  Rock  is  again  cross- 
ed, and  the  13th  Coal-shale,  and  the  12th  Rock  is  pursued, 
amtil  it  terminates  abruptly  at  Siainsby  Water-Mill,  where 
the  ereat  zigzag  Fault  is  again  crossed  ;  and  the  Measures 
winch  basset  from  under  the  vcilow  LiiTie  are  pursued  by 
the  Excavation,  the  rise  of  this  River  being  near  Over-Mof)r 
on  the  Tibshelf  and  Mansfield  Road:  about  1000  acres  in 
Nottinghamshire  to  the  eastward  of  this  main  branch, 
draining   into  it,  as  shown  in   the  Map  of  Ridges  facing 


page  1. 
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The  Idle  is  a  River  of  Nottinghamshire  and  Yorkshire, 
which  falls  into  the  Trent  at  Slockwith,  having  several 
heads  or  principal  branches,  four  of  which  ri.se  in  Derby- 
shire upon  the  yellow  Lime,  and  contu)ue  u|)on  the  same, 
until  they  quit  the  County,  soon  after  wliich  they  each  en- 
ter the  Sherwood  Gravel:  one  of  these  streams,  which  rises 
on  the  E  of  Bolsover,  passes  through  a  curiously  excavated 
Valley  in  the  Lime,  called  Markiand-Gripes,  on  the  NE  of 
Elmton,  see  page  68,  and  through  another  in  a  lifted  part 
of  the  yellow  Liuje,  calitd  Cresswcil-Crags,*  adjoining;  Not- 
tinghamshire. At  Waliey  old  Furnace  near  Over-Lang- 
with,  a  branch  of  the  Palter  is  deeply  excavated  in  the  Lime; 
and  so  is  the  Medon,  about  the  Cotton-Mills  at  Plesley  old 
Force  :  the  Excavations  for  this  last  stream  from  Plesley  up 
to  Hardwick  Park  and  Teversall,  and  at  Stoney-Houirhton, 
lay  bare  the  blue  beds  of  Lime  in  blue  Clay,  belonomg  to 
the  yellow  Lime  Strata,  see  page  15  7,  and  so  does  the  stream 
first  mentioned  at  Walls  near  Knitaker,  &c.  :  and  the 
branches  of  the  Leen  near  Cinder-Hiil  in  Nottinghamshire, 
seem  to  do  the  same  thing,  see  p.  452. 

The  EreiL'aih  River  falls  into  the  IVent  at  Barton-Ferry, 
in  a  wide  Excavation  in  Red  Marl,  partly  filled  with  sandy 
Quartz  Gravel :  about  a  nule  below  Sandiacre,  hills  of  Pied 
Marl  connnence  on  each  side,  and  continue^  with  the  Gra- 
vel flat  in  the  bottou)  of  the  Valley,  to  Stapleford-Mill, 
where  the  great  Derbyshire  Fault  (see  page  146)  crosses 
this  River,  m\6  its  Excavation,  which  is  then  verv  wide, 
proceeds  in  the  upper  part  of  ihe  Coal  Series  greatly  raised, 
until  somewhere  about  the  Road  from  Ilkeston  to  Cossall, 
where  the  zigzag  Fault  also  crosses  (see  pages  162),  and 
the  Excavation  then  continues  in  lower  parts  of  the  Coal 
Series,  not  yet  completely  explored,  until  opposite  the 
mouth  o\  Golden-Valley  at  the  NE  corner  of  Codnor-park, 
where  it  enters  the  skirt  of  a  cunous  local  Denudation  (see 
page  l64),  which  in  about  a  Mile  it  leaves  again,  and  con- 
tinues to  ascend  the  series  of  strata  until  near  Langton  Hall 
in  Kirkbv,  Nottinghamshire  ;  wheie  it  again  crosses  the 
zigzag  Fault,  and  the  Excavation  ascends  the  Coal  Strata 
basseting  from  under  the  vtllow  Lime,  which  also  it  at 
length  intersects,  south  of  Kirkbv,  crosses  its  blue  beds 
and  Clav,  and  originates  on  the  NE  of  Kirkby,.  near  to  the 
edge  pf  ihe  Sherwood  Forest  Gravel. 

'Ihe  Nidbrook  Rivulet  falls  mto  the  Erewasb  S  of  Trowel, 
and  has  a  v>ide  Excavanon  in  the  upper  part  of  the  Coal 
Serieg  for  4  w.,  when   it  inieisecls  and  lollows  the  line  of 

*  [This  ii  now  supposed;an  vbper  Rock;  seemy  present  vol.  p.  105. — Ed.] 
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the  zigzag  Fault  to  near  Kirk-Hallam,  and  then  enters  on 
a  lower  part  of  the  Series  :  it  originates  on  Coal-measures 
W  or  Htanor. 

The  Mease  River  falls  into  the  Trent  north  of  Croxall, 
in  a  wide  Excavation  in  Red  Marl  partially  filled  with  sandy 
^uarlz  Grave! ,  which  extends  up  the  Vale  of  the  Mease  a 
ht! It- above  Croxall,  from  whence  the  Vale  is  excavated  in 
Red  Marl,  with  occasional  patches  of  Quartz  Gravel  on  it, 
sometimes  in  Derbvshire  and  sometimes  in  Leicestershire, 
tu  near  the  Aqueduct-Bridge  at  Ilot-Wharf,  WSW  of 
Measham,  iiear  which  a  great  Fault  is  crossed,  and  the  Ex- 
cavation enfers  the  Ashby-de  la  Zouch  Coal-Field,  and  ia 
v'hich  it  IS  cut,  priu'-ipallv  m  a  Red  Clay,  on  which  this 
River  oriijinates.  on  S:iiiihst)\  Couinion  N  of  the  Tovi-n^ 

The  Senct  is  a  R.vcr  of  L.  icestershire,  which  falls  into  the 
Aneiiwr  N  of  Alherstone,  and  whose  waters  are  conveyed 
thi'uce  by  means  of  the  TaiTie,  into  the  Trent,  which  is 
i»rPc  inc'uit>nefi,  on  account  of  its  draining  the  detached 
yarish  oi  R.ivenstone  belonging  to  Derbyshire,  in  which 
th  Vm1\vs  ire  mostly  excavated  in  Red  Clay  belonging  to 
th  ■  Ashby-de-la  Zouch  Coal-Field. 

The  above  description  ot  the  Beds  or  lowest  Excavations 
cf  the  ;irincipal  Valleys  in  and  near  Derbyshire,  will  I  trust 
be  fo.uiu!  useful,  and  important  to  observers  of  the  Stratifi- 
cation and  Minerals,  of  this  curious  District :  it  would  have 
br.-ei  de>nahle,  to  have  iTicntioned  the  scries  of  strata  in  the 
sides  of  the  V^alleys  in  rnore  instances,  but  for  the  unavoid- 
able attention  to  brevity  in  this  place ;  vet  as  the  tops  of  the 
Hills  are  ascertained  in  so  many  places,  by  the  List  at 
page  16,  and  the  sides  of  the  more  remarkable  Valleys,  by 
the  List,  page  64,  it  is  hoped  that  no  serious  difficulties 
will  occur,  to  prevent  the  understanding  and  examinincr  of 
the  explanation  which  I  have  ottered  herein,  of  the  Sub- 
terranean Geography  of  the  District,  novel  and  difficult  as 
the  attempt  may  appear. 

The  Rivers  of  Derbyshire  are  tolerably  supplied  with  Fish, 
asWill  be  further  noticed  in  the  beginning  of  Chap.  XVI.: 
thev  are  not  much  infested  bv  Weeds,  owing  to  the  rapiditv 
hi  the  currents  of  most  of  theiTi,  yet  none  of  them  are  per- 
manently thick  or  discoloured. 

It  has  been  often  remarked,  that  some  of  the  Rivers  of 
this  District  are  warmer  than  usual,  and  rarely  freeze,  the 
Derweni  in  particular,  owing  as  it  is  said,  to  the  manv 
warm  Springs  which  vent  into  them:  when  however  the 
very  inconsiderable  quantity  of  such  warm  Spring  Water 
and  its  sniall  elevation  of  temperature  is  considered,  as  also, 

that 


206  Mr.  Vareij's  Jlccount  of  the  Rivers 

that  there  is  nothing  like  a  general  warnith  perceivable  in 
the  Strata  any  vvhere,  as  those  fond  of  deriving  Toadstone 
and  every  thing  else  tVoin  subterranean  Fire  have  pretended 
(see  p.  275),  it  seems  more  natural  to  refer  the  circum- 
stance, as  far  as  it  is  true,  to  the  great  depth  and  narrow- 
ness of  the  Valleys,  preserving  the  temperature  longer  than 
in  more  open  situations. 

After  long  drv  weather  the  Rivers  and  Brooks  here,  as 
might  be  expected  v/iih  such  rapid  falls,  suifer  considerable 
Droughts,  and  are  quite  diied  up  often,  in  places  where  at 
other  times  the  torrents  are  tremendous:  a  remarkable 
drought  is  recorded  in  the  year  166 1,  in  which  it  was  said, 
but  not  truly  I  think,  tliat  the  Derwent  was  dried  up  at 
Derby.  See  an  account  of  the  fluctuation  of  the  Rain  at 
Chatsworlh  in  the  last  50  years,  at  page  Qy. 

It  has  been  remarked,  that  considerable  Floods  usually 
follow  Rain  uith  the  viind  blowing  down  the  course  of  the 
Rivers.  The  Dove  seems  particularly  subject  to  sudden 
Floods,  which  inundate  its  fine  expanse  of  Meadows.  Un- 
der this  head  it  mav  be  proper  to  mention,  that  in  15S7  the 
, Derwent  was  greatly  swelled  by  a  Flood,  which  carred  away 
St.  Mary's  Bridge  :  in  I6IO,  and  again  in  l673y  the  Mor- 
leJge  was  so  swelled  by  sudden  Rains,  as  to  do  much 
damage  in  Derby  :  Nov.  5,  I698,  the  Derwent  was  iireatly 
flooded:  also  on  theSlsi  of  November,  179I*,  when  it 
carried  away  Toad-moor  Bridge  above  Belpcr ;  on  the  1  llh 
of  February,  ]793t,  the  same  bridge,  and  those  at  Wat- 
stanwell  above  it  and  Beljier  below  it,  were  washed  down  ; 
in  the  night  of  the  l/ih  of  August,  1799  J,  the  Derwent  at 
Matlock  Town  rose  rapidly,  to  a  most  surprising  height : 
in  February  1805  §,  the  Trent  was  unusually  flooded. 

The  lower  pans  of  the  Derwent  and  the  Trent  are  in 
some  places  Embanked,  dii  will  be  further  noticed  in  Sect.  2, 
of  Chap.  Xin. :  and  the  Banks  of  the  Rivers  and  Brooks 
have  in  some  instances  been  sloped  and  improved,  as  will 
be  mentioned  ni  Sect.  1,  of  Chap.  XII. 

*  Tlie  Register  kept  of  the  Rain  at  Chatsworth,  on  this  River,  of  which 
I  have  given  an  account  at  page  99,  in  the  Week  preceding^  this  Flood,  was 
as  follows,  viz.  on  the  14th  =173  inches,  15th  =  -141,  16th  =  -494,  17th  = 
•058,  l8th-=':378,  19th  =  -6"r2,  20th  =  2-062,  and  21st  =  -074,  total  of  the 
week  3*9t'2  inches. 

■j-  In  the  Week  prereding  this  Flood,  the  Rain  at  Chatsworth  was  as  fol- 
lows, viz.  on  the  9th  =  -274  inches,  10th=l-184,  and  1  lth=-'133,,total  1,591 
inches. 

\  The  Rain  of  the  previous  Week  was,  on  the  9th  =  •.'41  inches,  10th  = 
•248,  nth  =  -0.37,  i3th  =  -036,  15th  =  -052,  16th  =  -li8,  and  17th  =  l-403, 
total  2-435  inchfs. 

§  Tiie  Rain  at  Chatsworth  in  the  first  Week  of  this  Alontli  was,  on  the 
4th  = -357  inchcij,  5th  =500,  and  8th  =1  901,  total  1-758  inches. 

In 
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In  some  of  the  Rockv  Districts  of  Derbyshire,  there  are 
IVater-faUs  or  nalural  Cascades  in  the  Brooks  and  Rivulets, 
in  wet  times,  or  fallins:  into  chasnjs  or  Water-swallows,  as 
mentioned  page  295  ;  these  1  noticed,  at 

Alport  Town,  in  the  Lathkil,  on  Tufa  and  Is.t  Lime.     See 

page  45 S. 
Edale  Ciiapel  N,  near  Castlcton  (the  Font),  on  1st  Grit. 
Grindlow  near  Eyani,  into  Dow  se-HoIe,  in  1st  Lime. 
Kinder  N  E,    near    Hayfield    (Down-fall,   or   old-woinaii 

brewing),  on  1st  Grit,  very  high  and  romantic. 
Lumsdale,  NE  of  Lvlailock,  on  1st  Grit,  high  and  romantic. 
Monyash  E,  Ricklow  Dale,  on  1st  Lime. 
Over-Haddon  S,  in  Lathkil,  on  2nd  Lime,  see  p.  4/5. 
Peak-Forest  S  (Dam-dale),  on  3rd  Loadstone. 
Phoside  S,  in  Glossop,  on  1st  Grit. 
Stoney  Middleton  (Mill),  on  1st  Lime. 

There  is  an  artificial  Cascade,  constructed  formerly  at 
very  considerable  expense,  on  the  SE  side  of  Chatswortli 
Llouse ;  one  on  the  SW  side  of  Lyme-Hall,  near  Disley, 
Cheshire;  and  another  is  shown  to  the  visitors  of  Castle- 
ton,  in  Speedwell  Mine. 

I  shall  close  this  account  of  the  Rivers  in  Derbyshire,  bv 
an  alphabetical  List,  of  those  above  enumerated,  with  the 
portion  of  Derbyshire,  nearly,  which  each  drains,  viz. 

Amber   (except  a  part   in  Notts.)   31 ,000 

Ashop 13,000 

Bootle 8,000 

Bradford  and  Lathkil 20,000 

Duie  (upper  part) 580 

Derweni  (except  a  j)art  in  Yorkshire)   11 1,500 

Dolee  (except  a  part  in  Notts.) 15,000 

Dove  (only  the  E  side) 81,000 

Ecclesburn 1 5,000 

Erewash  (only  the  W  side) 1 7,000 

Eihrovv  (only  the  S  side) 10,000 

Goyte  (only  the  E  side) 3 1,000 

Hipper 7,000 

Idle   (I'-^per  parts) 21,000 

Mease  (mtermixed  with  Leicestershire)  ....  ifi,00a 

Morledge 13,000 

Noe J  5,000 

Nutbrook 10,000 

Carried  forward 435,080 

Bother 
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Acres. 


Brought  forward 435,080 

Rother  (upper  parts) 45,000 

Schoo ]  0,000 

Sence  (in  Ravenstone) 2,000 

Shpaf  (upper  part)    5,000 

Shelf J  0,000 

Trent  (middle  pari^) 70,000 

Wye   45,000 

Total  of  Derbyshire 62^2,080 


[In  my  next  I  intend  to  follow  up  this  subject,  bv  extractinpf  A^r.  Farcy's 
account  of  tiiC  more  rocky  and  pncipitous  FulUys,  &c. — Editor.] 


XXIX.  On  the  Radiation  of  Cold.    By  a  Correspondent. 

To  Mr.  TiUock. 

Sir,  1  jlaving  lately  seen  repeated  at  the  Roval  Institution, 
the  experiu'.ent  of  the  supposed  radiation  of  cold  ;  and  be- 
ing dissatisfied  with  the  explanations  conimonly  offered  of 
this  phaenomenon,  I  am  induced  to  troul)ie  you  with  this 
communication,  in  order  to  learn  whether  an  explanation 
which  1  have  to  offer,  may  appear  to  others  more  satisfactory 
than  any  of  those  usually  given. 

The  experiment  is  too  familiar  to  men  of  science  to  need 
description;  I  will  just  mention  the  explanation  usually 
given,  as  I  draw  my  conclusion  from  precisely  the  same 
premises,  without  attemptinsj  any  new  experiments. 

Mr.  Davy  stated  that  heat  constantly  radiated  from  all 
bodies;  and  as  the  temperature  of  the  thermometer  placed 
in  the  focus  of  the  one  nnrror  is  maintained  by  such  radia- 
tion, if  a  piece  ol  ice  be  placed  in  the  focus  of  the  other 
rnirror,  it  displaces  a  portion  of  air  which  before  assisted 
bv  its  radiation  (for  he  said  that  air  did  radiate  heat)  in  maui- 
taining  that  temperature  :  the  thermometer  therefore  falls, 
but  the  ice  bemg  removed  it  a^ain  rises.  Were  tbis  ex- 
planation the  true  one,  it  would  follow,  that  wheji  the  ther- 
mometer is  placed  in  the  focus  of  the  one  mirror,  although 
there  be  nothing  but  air  in  the  opposite  one,  it  ought  to 
rise;  otherwise  it  could  not  be  depressed  by  the  abstraction 
ot"  that  air,,  any  n)Dre  than  by  that  of  an  equal  quantity  in 
any  other  spot  at  an  equal  distance. 

i3ut  if  it  be  true,  that  all  bodies  do  constantly  radiate 

heat, 
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heat,  they  do  so  as  well  at  one  degree  of  temperature  as  at 
another;  and  presuming  that  the  heat  so  radiated  must  have 
the  same  temperature  (if  I  n).'.v  be  allowed  such  a  mode  of 
expression)  as  the  body  from  which  it  proceeds,  it  will  fol- 
low, that  the  piece  of  ice  will  radiate  heat  which  cannot 
have  a  higher  temperature  than  32^  at  the  utmost  ;  and  this 
will  of  course  instantly  affect  the  therraumeter,  and  even 
the  hand  of  a  person  placed  in  the  focus  of  the  opposite 
mirror,  as  Mr.  Daw  stated  that  it  did  his  :  an  effect  incon- 
ceivable  upon  the  idea  that  merely  a  small  portion  of  warm 
air  had  been  removed, 

Jf  a  frigorific  mixture  was  put  into  two  vessels,  one  of 
which  when  filled  with  a  heated  substance  radiated  much 
lieat,  and  the  other  the  contrary;  and  if  the  thermometer 
was  more  depressed  by  the  first  being  placed  in  the  focus 
than  the  second,  it  might  be  considered  as  a  decisive  proof 
of  the  truth  of  this  explanation,  and  the  radiation  of  cold 
as  it  is  called  would  be  fully  established;  and  indeed  as  no 
one  now  doubts  that  the  only  difference  between  heat  and 
cold  is  a  difference  of  temperature,  and  as  it  is  known  that 
one  temperature  is  as  readily  communicated  as  the  other, 
there  seems  no  reason  to  he  surprised  that  a  body  at  32® 
•hould  radiate  as  well  as  one  at  212°. 

The  important  consequences  that  must  follow  from  the 
establishment  of  this  idea,  in  explaining  many  of  the  phae- 
nomena  of  nature,  must  appear  so  obvious  to  every  one 
who  has  at  all  considered  the  subject,  that  I  hope  these 
suggestions  may  be  thought  worthy  of  consideration,  as 
they  may  be  readily  either  confirmed  or  refuted  by  those 
who  have  the  necessary  apparatus  and  assistance  at  their 
command,  both  of  which  are  wanting  to  one  who  can  con- 
sider himself  in  these  matters  merely  as  a  looker-on. 

March  1812.  Z.  Z. 


*^*  Having  the  present  opportunity,  I  shall,  as  others 
have  ventured  to  do,  offer  what  I  conceive  to  be  the  true 
explanation  of  the  phasnomenon  above  alluded  to.  The 
facility  with  which  radiation  of  temperature  is  effected^  de- 
pends, in  some  degree,  on  the  temperature  of  the  body  on 
which  the  radiation  falls.  If  two  bodies  of  equal  tempera- 
ture be  placed  in  the  focus  of  the  two  reflecting  surfaces,  it 
is  evident  that  their  radiant  powers  must  be  perfectly  ba- 
lanced. But  let  one  of  them  be  of  a  higher  temperature 
than  the  other,  then  the  body  of  lower  temperature  being 
in  a  capacity  to  receive  at-j  increase,  it  seems  obvious  that. 

Vol.  39.  No.  167.  March  1S12.  O  being 
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being  in  tbe  focus  to  which  the  other  radiates,  it  must  fa- 
cilitate the  escape  of  caloric  from  the  other,  by  quickly  ab- 
sorbing all  that  is  sent  to  it  by  radiation  from  that  other 
bodv.  In  the  common  experiment  the  thermometer  is  the 
radiating  body,  and  the  ice  the  absorbent.  A.  T. 


XXX.  A  Sketch  of  the  Natural  History  of  the  Cheshire 
Rock  Salt  District.  By  Henrv  Holland,  Esq.  Ho~ 
norary  Member  of  the  Geological  Society*. 

JL  HE  vast  beds  of  fossil  or  rock-salt,  which  are  found  in 
different  parts  of  the  county  of  Chester,  form  undoubtedly 
the  most  important  and  peculiar  feature  in  the  mineralogy 
of  this  district.  In  offering  to  the  notice  of  the  Geological 
Society  some  remarks  upon  these  mines,  it  may  be  proper 
to  premise,  that  in  a  Survey  of  Cheshire,  which  f  had  the 
honour  of  drawing  up  for  the  Board  of  Agriculture,  I  en- 
tered at  considerable  length  upon  the  subject  of  their  na- 
tural history,  and  upon  the  manufacture  of  white  salt  from 
the  brine  springs  to  which  they  give  rise.  It  will  be  my 
present  object  to  consider  more  especially  the  mineralogical 
situation  and  characters  of  the  Cheshire  rock-salt  ;  and 
though  the  repetition  of  some  statements  must  necessarily 
occur;  this,  in  the  case  of  a  work  only  partially  known, 
can,  I  conceive,  be  attended  with  little  disadvantage. 

Character  of  the  Country  surrounding  the  Salt  Mines. 

In  speaking  of  the  general  situation  of  the  Cheshire  salt 
mines,  it  will  be  proper  to  state  some  facts  with  respect  to 
the  nature  of  the  surrounding  country,  that  their  mineralo- 
gical relations  may  more  clearly  be  understood,  and  an  op- 
portunity given  to  speculate  upon  the  probable  origin  of 
these  important  strata.  The  southern  parts  of  Lancashire, 
the  northern  extremity  of  Shropshire,  and  the  whole  of  the 
intervening  county  of  Cheshire,  form  in  conjunction  one 
vast  tract  of  plain  country,  interrupted  by  few  elevations, 
and  these  inconsideral)Ie  in  size  and  extent.  The  area  of 
this  plain  may  be  regarded  as  extending  nearly  fifty  miles 
from  north  to  south,  and  as  having  an  average  breadth  of 
iwenty-five  or  tliirty  miles.  Its  eastern  boundary,  as  more 
in)mediateiy  regards  the  county  of  Chester,  is  a  high  range 
of  sandstone  hills,  stretching  from  ncnth  to  south  along 
the  borders  of  Derbyshire  and  Staffordshire  ;  connected  on 
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Ihe  north  with  the  hills  in  the  West  Rifling  of  York,  and 

on  their  eastern   side  passing   into  the  liu.eslone  hills  of 

Derbyshire.     The  sandstone,  in  a  considerable  part  of  this 

range,  is  slaty  in  its  structure,  and  would  seem  to  belong 

to  the  Independent  Coal-formation  of  Werner,  some  pretty 

extensive  beds  of  coal  being  found  and  worked  under  it. 

The  southern  boundary  of  the  plain,  vhich  is  the  one  ap- 

proachintT  most  nearly  to  the  rock-salt,  is  irregularly  formed 

bv  ridcj-es   of  limestone  and   calcareous  sandstone,  leavine; 

■•■        ^  .      .  'Ill  • 

open  soiv.Q  connnunications  with  the  level  country  ui  the 

niiddle  of  Shropshire.     To  the  west  its  limits  are  marked 

by  the  sandstone  and  limestone  hills  in  the  adjouiing  part 

of  Wales,  and   by  the  sandy  sestuaries  of  the  Mersey  and 

Dee. 

The  onlv  ridge  of  hills,  properly  speaking,  within  the 
Cheshire  plain,  is  one  on  the  western  side  of  ihe  countrVj 
extending  with  a  few  interruptions  from  Frodsham  to  Mai- 
pas,  and  including  in  its  progress  from  north  to  south,  the 
high  grounds  of  Delamere  Forest,  the  Hill  of  Beeston,  and 
the  Feckforlon  Hills.  This  range,  which  no  where  attains 
an  elevation  of  more  than  four  or  five  hundred  feel,  is  com- 
posed entirely  of  sandstone.  A  small  quantity  of  copper 
ore  has  been  found  in  the  Peckforton  Hills,  which  form  its 
southern  extremity.  Another  ridge  of  land,  possessing  a 
small  and  irregular  elevation  above  the  adjoining  plain,  may- 
be traced  from  the  hills  on  the  eastern  border  of  Cheshire, 
in  a  westerly  or  norih-westerly  direction  to  Halton  and 
Runcorn.  At  this  point,  v. here  it  attains  its  greatest 
height,  it  is  separated  from  the  northern  extremity  of  the 
former  ridge,  only  by  the  intervention  of  the  valley  of  the 
Weaver,  which  valley  is  here  about  two  miFes  in  width. 
Towards  the  eastern  extrennty  of  tliis  range,  we  meet  with 
a  singular  sandstone  hill,  called  Alderley  Edge,  in  which 
have  l)een  foimd  ores  of  lead,  copper  and  cobalt,  and  masses 
of  sulphate  of  barytes. 

This  distribution  of  the  high  grounds  in  the  Cheshire 
plain  is  traced  out  in  the  annexed  map,  and  it  will  be  seen, 
by  a  reference  to  this,  that  they  form  three  distinct  divisions 
of- its  area:  one  to  the  west  of  the  higher  sandstone  rautje  ; 
anotlier  to  the  east  of  this,  anri  south  of  the  lower  ranire; 
and  a  third  lying  north  of  the  latter,  and  including  the 
southern  parts  of  Lancashire.  With  the  exception  of  a 
very  few  instances  only,  the  existence  of  the  rock-salt  ap- 
pears to  be  exclusively  confined  to  the  southern  or  central 
plain. 
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The  marl  beds  form  the  most  peculiar  feature  in  the  al- 
luvial strata  of  the  Cheshire  plain.  These  occur  in  great 
abundance  in  every  part  of  the  district ;  being  found  not 
only  under  the  common  soil,  but  occasionally,  as  on  the 
borders  of  Delamere  Forest,  interposed  between  layers  of 
sandstone  rock.  The  Cheshire  marls  are  also  very  fre- 
quently met  with  in  large  detached  masses,  twenty  or  thirty 
feet  in  thickness,  in  the  working  out  of  which,  it  is  not 
imusual  to  find  large  assemblages  of  fragments  of  the  older 
rocks.  Portions  of  granite,  often  of  large  size,  and  show- 
ing on  their  surface  evident  marks  of  attrition,  are  among 
the  most  common  appearances  in  these  collections :  no 
granitic  rocks  are  found  within  fifty  or  sixty  miles  of  this 
district. 

The  divisions  which  I  have  pointed  out  in  the  Cheshire 
plain  are  still  further  marked  by  the  course  of  the  streams 
in  this  tract  of  country.  The  Dee  is  the  great  river  of  th« 
western  plain ;  the  Weaver  and  its  subordinate  streams  re- 
ceive all  the  waters  of  the  southern  division;  while  the 
Mersey  and  its  tributaries  do  the  same  in  the  northern  por- 
tion. From  their  local  relation  to  the  great  beds  of  rock- 
salt,  the  streams  of  the  southern  or  central  plain  possess  a 
peculiar  importance. 

The  Weaver  rises  in  the  Peckforton  Hills,  near  the 
Shropshire  border,  runs  for  some  miles  towards  the  south- 
east, then  making  a  sudden  flexion  to  the  north,  continues 
in  this  direction,  by  Nantwich  and  Winsford,  to  North- 
wich,  about  thirty  miles  further.  Here  it  takes  a  north- 
westerly course  to  Frodsham,  where  it  expands  into  a  sandy 
jestuary,  connected  with  the  channel  of  the  Mersey.  It 
receives  its  prmcipal  accessions  at  Northwich,  where  it  is 
joined  by  the  united  streams  of  the  Dane  and  Weelock 
from  the  south-east,  and  by  a  stream  called  Witton-Brook 
from  the  east.  At  Anderton,  a  little  below  Northwich,  the 
valley,  which  has  hitherto  been  comparatively  wide  and  flat, 
is  suddenly  contracted  by  the  approach  of  two  ranges  of 
hich  ground;  that  on  the  western  side  of  the  river  con- 
necting itself  by  a  gradual  rise  with  the  heights  of  Delamere 
P'orest;  the  opposite  one  passing  by  a  series  of  irregular 
elevations  into  the  range  of  high  land,  which  separates  the 
southern  from  the  northern  plain.  At  Frodsham  the  river 
flows,  as  I  before  mentioned,  between  the  termination  of 
this  hit^h  ground  and  that  of  the  ridge  which  crosses  the 
county  from  north  to  south,  the  hills  thus  opposed  cor- 
responding perfectly  in   appearance  and  structure.      We 
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have  thus  two  distinct  contractions  in  the  valley  of  the 
Weaver  below  Norlhwich;  a  circumstance  in  some  degree 
worthy  of  notice. 

Situation  of  the  Brine  Springs,  Rock-Salt  Alines,  c^c. 

I  have  dwelt  thus  minutely  upon  local  facts  from  their 
connection  with  the  situation  of  the  rock-salt,  which,  with 
few  exceptions,  has  \et  been  ascertained  to  exist  only  ia 
the  valleys  of  the  Weaver  and  its  tributary  streams ;  in  some 
places  manifesting  its  presence  by  springs  imprcp-nated 
with  salt;  in  other  places  being  know n  by  mines  actually 
carried  down  into  the  substance  of  the  strata.  A  reference 
to  the  map  will  show  the  several  situations  where  brine 
springs  occur,  or  where  mines  have  been  sunk,  m  the  course 
of  these  valleys.  Between  the  source  of  the  Weaver  and 
Nantwich,  it  will  be  seen  that  many  brine  springs  make 
their  appearance  ;  and  in  the  latter  part  of  this  course,  it 
would  seem  that  brine  micht  be  obtained  bv  sinkincr  to 
some  depth  in  any  ])lace  near  the  banks  of  the  Weaver. 
Proceeding  down  the  stream,  salt-springs  occur  again  at 
Winsford,  and  in  several  situations  between  Winsford  and 
Northwich.  At  Moulton,  between  these  two  places,  a 
mine  has  been  sunk  into  the  body  of  rock-salt,  and  another 
also  between  Winsford  and  Midtilewieh.  At  Norlhwich 
the  brine  springs  are  very  abundant,  and  here  also  many 
mines  have  been  sunk  for  the  purpose  of  working  out  the 
fossil  salt.  The  springs  occur  again  in  several  places  further 
down  the  river,  but  none  have  been  met  with  below  Sal- 
tersford,  about  two  miles  from  Northwich.  At  Whitley, 
however,  two  miles  north  of  the  Weaver,  and  six  miles 
from  Northwich,  a  body  of  rock-salt  is  stated  to  have  been 
met  v\ith  in  boring  for  coal, 

On  the  course  of  the  river  Wheelock,  brine  springs  have 
been  found  at  Lawton,  Roughwood,  Wheelock,  and  again 
at  Middlewich,  where  this  stream  unites  itself  w*ith  the 
Dane.  At  Lawton  a  mine  has  been  sunk  into  the  rock- 
salt.  In  the  valley  of  the  Dane,  no  salt  springs  actually 
appear,  but  several  circumstances  indicate  that  brine  has 
at  some  former  period  been  discovered  there,  and  this  as 
high  up  the  stream  as  the  neighbourhood  of  Congleton. 
No  springs  have  been  found  in  the  valley  of  Witton  Brook, 
except  at  the  part  of  it  immediately  adjoinins;  the  Weaver 
at  Northwich. 

The  evidences  of  the  presence  of  rock-salt  occur,  as  T  be- 
fore stated,  in  very  few  places  out  of  these  valleys,  and  even, 
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some  oF  the  excepted  instances  appear  to  have  a  local  rela- 
tion to  the  southern  or  central  plain.  This  is  the  case  with 
the  salt  springs  of  Dirtwich,  in  the  south-western  angle  of 
Cheshire;  uiih  a  spring  of  very  weak  brine  lately  found  at 
Adderley,  in  the  northern  extremity  of  Shropshire;  and 
probably  also  with  other  saline  springs  which  occur  in  the 
contiguous  parts  of  Flint  and  Denbighshire.  At  Dunham, 
however,  in  the  north  of  Cheshire,  we  find  a  weak  spring, 
which  cannot  strictly  be  considered  as  connected  with  the 
formations  of  the  southern  plain.  At  Barton  and  Adling- 
ton,  in  the  southern  parts  of  Lancashire,  brine  springs 
likewise  appear ;  and  it  is  not  improbable  that  other  in- 
stances of  the  same  kind  may  occur  in  the  northern  portion 
of  the  sireat  plain,  it  appears  possible,  however,  that  these 
weak  springs  may  derive  their  sahne  contents,  not  from 
distinct  subjacent  beds  of  the  fossil  salt,  but  merely  from 
beds  of  clay  or  argillaceous  stone,  strongly  impregnated 
with  particles  of  the  muriate  of  soda. 

Maniifaciure  of  White  Salt, 

It  would  be  foreign  to  the  object  of  this  paper  to  enter 
with  minuteness  into  the  natural  history  of  the  salt  springs, 
or  into  the  processes  employed  m  the  manufacture  of  white 
salt.  Those  members  of  the  Society,  who  may  wish  for 
further  information  on  these  subjects,  I  beg  leave  to  refer 
to  the  Survey  of  Cheshire  beiore  noticed.  It  may  be  suf- 
ficient here  to  state  a  few  of  the  most  general  and  impor-? 
lant  facts. 

The  brines  n-.et  with  in  this  district  are  very  generally 
formed  by  die  penetration  of  spring  or  rain  waters  to  the 
uppei  svu  face  of  the  rock  salt,  in  passing  over  which  they 
ac(]uire  a  degree  of  strength,  modified  by  seyeral  circum- 
st?inces,  which  it  uould  be  needless  to  detail.  Their  aver- 
age strength,  however,  appears  to  be  much  greater  than 
that  of  the  springs  met  with  in  Hungary,  Germany,  or 
France.  At  Winsford,  Norlhwich,  Andert(jn,  Lawton, 
Roughvvood,  Whei^lock,  and  Middlewich,  where  all  the 
principal  ^ali  v\orks  are  situated,  the  brine  springs  contain 
between  23  and  9fi  per  cent,  of  the  pure  muriate  of  soda; 
and  in  Af>v\\<i  oF  itie  sprintrs  at  Ai'derton,  the  proportion 
stands  as  hich  as  -2C}  506  per  cent,  a  very  near  approach  to 
the  perfect  saturation  of  the  brine.  1  he  earthy  salts  held 
in  solution  t  *gether  with  ihe  iiinnate  of  soda  are  principally 
muriate  of  magnesia  and  sulpiiaic  ot  hme;  the  quantity  of 
these  varying  from  VVP^'"  cent,  to  2  or  to  2^  per  cent,  in  diff 
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ferent  springs.  The  brine  being  pumped  out  of  the  pits, 
is  first  conveyed  into  large  reservoirs,  and  afterwards  drawn 
off  as  it  IS  wanted,  into  evaporating  pans,  made  of  wrought 
iron.  Hera  heat  is  applied  in  a  degree  determined  by  the 
nature  of  the  salt  intended  to  be  manufactured,  and  various 
additions  are  made  to  the  brine,  with  a  view  either  to  assist 
the  crystallization  of  the  muriate  of.  soda,  or  to  promote 
the  separation  of  the  earthy  salts.  The  latter  exist  m  a  very 
small  proportion  in  the  manufactured  salt,  and  cannot  be 
supposed  in  any  degree  to  at!ect  the  uses  to  which  it  is  ap- 
plied *,  The  importance  of  the  Cheshire  salt  manufacture 
will  be  sufficiently  obviuus  from  the  statement,  that  besides 
the  salt  made  for  home  consumption,  which  annually 
amounts  to  more  than  16,000  tons,  the  average  of  the 
quantity  sent  to  Liverpool  for  exportation  has  not  been  less 
than  140,000  tons. 

[To  be  continued.] 

XXXI.  On  the  Nautical  Ephemeris. 

To  Mr.  Tilloch. 

Sir,  XX  great  deal  having  lately  been  written  and  said 
about  the  error  in  the  Nautical  Ephemeris  for  1812,  but 
very  little  towards  assisting  the  public  in  correcting  this 
trifling  mistake,  I  flatter  mvself  some  of  your  readers  will 
not  be  displeased  at  having  an  easy  and  expeditious  mode 
of  correcting  the  Sun's  Declination  as  2;iven  in  the  Ephe- 
meris ;  this  being  the  part  most  affected  by  having  as- 
sumed an  erroneous  apparent  obliquity  of  the  ecliptic  in 
the  calculation  of  that  work. 

The  following  small  table  of  corrections  T  do  not  claim 
as  my  own  ;  i  found  it  in  the  Connoissance  des  Terns  for 
1812,  where  they  also  give  the  fornmla  of  its  construction. 

The  correction  is  for  every  third  degree  of  decimation, 
and  for  one  second  of  difference  in  the  real  and  assumed 
obliquity  of  the  ecliptic.  All  that  is  requisite  to  the  appli- 
cation of  the  following  table  is  to  multiply  the  tabular 
number  by  the  difference  between  the  real  and  assumed 
obliquity. 

The  difference  between  the  real  obliquity  and  that  as- 
sumed in  the  computation  of  the  Ephemeris  for  181:2,  is 
supposed  to  be  about  8"  too  little. 

*  In  reference  to  the  chemical  character  of  the  different  varieties  of  salt, 
an  excellent  paper  by  my  friend  Dr.  Henry  will  be  found  in  the  Philosophi- 
cal Transactions  for  the  year  1810,  part  i. 
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Declination 


0 


3' 


Correction    0">00  0  '.I  9 


0  -24 


9'       12 


1  5^  •    ^  8- 


21° 


0"36  0   4i)0'  fi2:()    7d  0   88 


23? 


1  ''00 


One  cxaiDpIe   will  make   the    whole  intelligible  to   the 
meant  St  capacity. 

Suppose  it   a  as  reqoi-.ed  to  correct  the  sun's  declination 
as  gi\en  in  tie  Ephe.xieris   vhen  at   13°. 

Under    15*'    you    have   o'^'GS,     being   the    correction 
for  l'''  of  difference. 

As  \ue  error  or  difFerence^    ,     /, 
is  8''  100  little.     Multiply    /    ' 

4''- 96  to  be  added  to  the  de- 
clination as  found  in  the  Ephemeris,  and  this  will  be  the 
true  declination  nearly. 

YourSj  &c. 

March  3, 1812.  H.  F.  P. 


XXXII.  Sulslitutefor  a  Repeating  Watch,  > 
To  Mr.  Tilloch. 

Sir,  X  HE  common  watch,  which  is  so  extremely  useful 
in  the  day,  is  of  very  little  use  in  the  dark.  To  remove  this 
imperfection,  a  watch  was  invented  which  repeats  the  hour 
and  quarters  at  any  time  of  the  day  or  night.  Watches  of 
this  construction  are  exceedingly  convenient,  but  they  are 
too  expensive  for  general  use;  and  all  other  instruments 
contrived  to  answer  the  same  purpose,  that  have  come 
under  my  inspection,  though  less  expensive  are  less  con- 
venient. 

After  many  unsuccessful  attempts  to  construct  an  in- 
strumeiU  to  supply  the  place  of  a  repeat inff  watch,  at  a 
small  expense,  and  that  might  be  equally  useful,  I  found  that 
a  common  watch  with  a  very  little  alteration  would  answer 
the  purpose  perfectly  well. 

To  make  a  common  watch  into  a  nocturnal  one,  I  made 
notches  with  a  file  in  the  rim  of  its  inner  case,  against  every 
hour  upon  the  dial,  except  3,  6,  9,  and  12.  These  tangible 
marks  are  made  no  deeper  than  just  to  receive  the  nail  of 
the  finger  or  thumb,  as  it  is  drawn  over  them.  I'he  hour 
of  12  is  known  by  the  pendant,  and  little  pins  are  fixed  into 
the  case  at  the  hours  of  3,  6,  and  9,  projecting  outwards 
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about  4^  of  an  inch,  to  distinguish  those  hours  from  the 


3  0 

rest. 


To  ascertain  the  time  in  the  dark  by  this  watch,  nothing 
more  is  to  be  done,  than  to  open  the  glass  and  feel  with 
the  finger  the  situation  of  the  hour  hand,  and  count  the 
tangible  marks,  beginning  at  3,  6,  9»  or  12,  to  find  the 
hour  J  and  by  the  same  means  the  minutes  are  found. 

By  a  watcli  of  this  construction,  the  time  n)ay  he  ascer- 
tained in  the  dark  to  a  much  greater  degree  of  precision 
than  by  a  repealer,  and  without  disturbing  the  repose  of 
any  person  that  may  be  near  it. 

I  am,  sir, 

your  obedient  servant, 

Lynn,  March '21,  1812.  '  E.  WalKER. 
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An  Essay  on  the  Prohahilily  of  Sensation  in  Vegetables. 
Ey  J.  P.  TupPER,  F.L.S.  and  Member  of  the  Royal 
College  of  Surgeons.  London  :  White  and  Co.  Fleet- 
Street,   pp.  142. 

W  E  have  read  this  Essay  with  a  degree  of  pleasure  which 
induces  us  to  n)ake  the  Philosophical  Magazine  one  of  the 
organs  of  its  publication.  The  work  embraces  a  variety  of 
subjects,  on  whic'i  the  author  has  offered  such  observations, 
as  evidently  show  that  he  is  capable  of  thinking  for  him- 
self. The  language  is  simple,  yet  elegant  and  pcrsi->icuous, 
free  from  technical  obscurity  on  the  one  hand,  and  affected 
embellishment  f)n  the  other. 

Mr.  Tuppcr  begins  his  Essay  with  the  following  intro- 
ductory observations,  to  which  he  has  prefixed  a  very  ap- 
propriate quotation  from  Armstrong,  as  a  moito — 

"  ■ in  a  doubtful  theme 

Engaged,  1  wander  through  mysterious  ways. 

*^  It  is  as  difficult  to  ascertain  the  nature  of  vegetable 
existence,  as  to  determine  what  constitutes  the  livine  prin- 
ciple (ii  animals.  It  is  evident,  ho>.vever,  that  life  is  inti- 
mately connected  with  a  particular  organic  structure  of 
parts  J  for  through  the  medium  of  that  organizatiori  ex- 
istence itself  is  preserved. 

''  The  physiologist  who  investigates  the  laws  which  re- 
gulate and  direct  ail  the  different  movements  of  the  animal 
machine,  cannot  observe  without  admiration  its  wonderful 
fabric,  which,  from  a  mere  ^^rudis  indigestague  moles"  the 
secret  working  hand  of  Nature  has  elaborated  into  so  com- 
plicate 
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jilicate  a  form,  every  part  of  which  is  most  exquisitely 
finished,  and  the  whole  so  well  and  skilfully  arranged,  as  to 
constitute  a  being  capable  of  giving  existence  to  others 
similar  to  itself. 

"  Although  the  vegetable  physiologist  may  not  have 
more  to  engage  his  attention,  yet,  he  has  not  le?s  to  admire. 
How  widely  and  wondeifullv  different  is  the  mature  vegeta- 
ble from  the  seed  which  aave  it  beins  !  How  great  the  con- 
trast between  the  diniinuiive  aorn  and  the  stalely  forest 
oak  !  The  seed  is  seemingly  nothing  more  than  a  mere 
homogeneous  substance  ;  but,  when  placed  within  the  in- 
fluence and  operation  of  particular  causes,  its  late/it  vital 
principle  is  called  forth  into  action,  a  variety  of  organs  are 
unfolded,  and  by  successive  evolutions  the  plant  arrives  at 
that  state  which  constitutes  the  perfection  of  its  nature, 
when,  like  anin^als,  it  is  also  endued  with  the  power  of 
propagating  its  species." 

The  Author  then  proceeds  to  consider  ^'  of  the  Distinc- 
tions between  Animals  and  Vegetables,"  and  next  takes 
**  a  general  view  q^"  their  analogies,"  on  which  subject  he 
points  out  many  interestir.g  particulars.  After  this,  follow 
some  observations  on  "  Vegetable  Motion"  and  on  '•  In- 
stinct and  Volition,"  in  the  course  of  which  Mr.  T.  has 
thrown  out  some  very  interestins:  and  original  ideas.  The 
other  subjects  treated  of  are  arranged  in  the  foUouins:  order: 
'^  Of  vegetable  Instinct. — Of  the  Sleep  of  Plants. — Of  Sleep 
in  general. — Of  Sleep  as  related  to  the  voluntary  Power. — 
Of  the  locomotive  Power, — Of  Sensation  in  general. —  Of 
vegetable  Irritability. — Of  the  nervous  System  of  Vegeta- 
bles.— Of  vegetable  Sensaiion. — Objections  considered. — 
Animals  are  exposed  to  Injuries. — Of  the  Limits  prescribed 
by  Nature  to  the  Destruction  of  Life. — Of  vegetable  Self- 
preservation. — Organs  of  Defence  in  Vegetables. — Effluvia 
of  Plants  a  Protection  from  external  Injuries. —  Of  the  Pre- 
servation of  animal  and  vegetable  Life. — Of  the  Enjoyment 
of  Life. — Of  the  Limits  between  the  animal  and  the  vege- 
table Creation. — Conclusion." 

The  Author  has  also  enlarged  on  some  of  the  abovemen- 
tioned  subjects  under  the  head  of  Additional  Observations, 
which  arc  chiefly  of  a  metaphysical  nature,  and  display 
much  ingenuity  of  argument,  although  some  of  the  opinions 
advanced  may  be  open  to  du-pute.  On  the  subject  of  In- 
stinct he  concludes  by  observing, — "  From  this  view  of 
the  subject  we  may  form  some  idea  how  far  instincts  may 
supply  any  deficiency  of  intellectual  power,  and  even  com- 
pensate for  the  total  want  of  reason  in  the  brulc  creation. 

But 
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]But  where  shall  we  find  any  power,  or  quality,  as  a  sutsti- 
tufe  for  sensation  ?  The  icit-a  of  rnsthict  is  naturally  asso- 
ciated vvilh  that  of  llfe^  and  the  idea  of  both,  either  jointly, 
or  separately,  with  that  of  semation  ;  and  as  sensation  does 
exist  in  animals  independently  of  those  eminent  attributes 
with  which  it  is  combined  in  our  natures  as  rational  agents, 
mav  we  not  reasonably  infer  that  vegetables  have  likewise 
their  share  of  sensitive  power,  and  consequentiy  the  means 
of  enjoying  their  own  existence  ?" 

Here  the  Author  refers  to  some  Additional  Observations 
on  Se/isatmi ;  but  as  our  limits  will  not  allow  us  to  make 
any  further  extracts  from  this  interesting  publication,  u'e 
must  beg  leave  to  refer  our  readers  to  the  work  itself,  and 
perhaps  they  will  give  to  the  Author  a  vote  of  thanks  for 
the  rational  amusement  which  they  may  have  enjoyed  by 
the  pcrusual. 
"'  '  ■  ■ 

XXXIV.   Proceedings  of  Learned  Societies, 

ROYAL    SOCIETY. 

Feb.  27.  i^iR  Joseph  Banks,  observins;  the  motion  of  a 
snake  (which  had  recently  been  sent  to  him)  ahmg  the 
floor  of  his  Hbrary,  discovered  that  it  was  assisted  in  ad- 
vancing by  its  ribs,  which  served  the  purpose  of  feet,  the 
points  of  them  touching  the  ground,  and  by  those  means 
facilitating  its  motion.  The  fact  was  made  known  to  Mr. 
Home,  who  availed  himself  of  the  occasion  to  observe  more 
minutely  the  peculiar  construction  of  the  ribs  of  snakes, 
and  the  manner  they  are  adapted  for  this  hitherto  unob- 
served purpose  of  moving  their  bodies.  The  result  of  his 
examination  was  read  in  a  short  y)aper  to  the  Society, 
stating  ihe  curious  discovery  of  the  President,  and  the  ac- 
curacy of  his  observations. 

March  3.  A  very  long  paper  by  Mr.  Brodie  was  read, 
containing  a  minute  detail  of  t!ie  author's  additional  expe- 
riments of  the  eB'ects  of  various  poisons  on  difl'erent  ani- 
mals. In  one  or  two  cases  Mr.  B.  succeeded  in  recovering 
the  animals  bv  artificial  respiration;  but  in  the  great  ma- 
jority of  his  experiments  he  failed.  It  appears  that  the 
slight  inflaujmation  which  occurs  in  the  stomach  after  tak- 
ing poison  into  it  is  not  sufficient  to  occasion  death,  but 
that  It  is  the  palsying  power  of  the  drugs  on  the  nervous  sy- 
stem and  on  the  blood,  which  destroys  life.  Some  poisons 
in  this  respect  a,re  much  more  destructive  than  others  j  but 

th« 
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the   author  did  not  in  any  of  his  numerous  experiments 
try  the  antidotal  powers  of  oxygen  on  the  system. 

March  12.  A  paper  by  Dr.  Herschel  on  the  second  co- 
met was  read.  This  astronomer  has  been  equally  occupied 
with  what  he  calls  the  second  comet,  as  with  that  of  j  81 1  : 
he  considers  the  latter,  which,  although  much  nearer  the 
earth,  is  almost  invisible  by  the  naked  eye,  as  much  older 
than  the  former  ;  that  it  has  experienced  as  little  alteration 
in  its  perihelion  passage  as  our  earth ;  that  it  is  opaque, 
destitute  of  any  phosphoric  lamination,  and  shines  with  a 
borrowed  light,  contrary  to  that  of  last  year.  This  cir- 
cumstance he  inferred,  as  it  is  visible  only  through  glasses  of 
low  magnifying  powers,  being  seen  distinct  wiih  a  mag- 
nifier of  150  or  160,  but  quite  confused  with  one  of  170 
times,  whereas  the  farmer  was  seen  perfectly  with  a  glass 
magnifying  700  times.  The  diameter  of  its  nucleus  he  es- 
timates at  2637  miles ;  its  chevelure  extends  over  upwards  of 
six  millions  of  miles.  According  to  the  author's  theory  of 
comets,  bv  the  condensation  of  nebulas,  he  imagines  the 
present  to  be  much  more  condensed  and  perfect  than  the 
preceding  one,  and  looks  forward  to  its  attaining  all  the 
other  characters  of  a  habitable  planet. 

March  19.  A  paper  by  Dr.  Henry  of  Manchester,  il- 
lustrative of  a  former  paper  by  this  chemist  on  oxymuriatic 
gas,  was  read.  He  decomposed  by  electricity  muriatic  acid 
gas  into  hydrogen  and  oxymuriatic  gas,  and  produced  wa- 
ter by  electrizing  muriatic  acid  gas  nuxed  wiih  oxygen.  He 
considered  his  experiments  on  the  whole  as  favourable  to 
professor  Davy's  theory,  but  did  not  attempt  to  decide  po- 
sitivelv  on  the  subject.  He  observed,  however,  that  the 
greater  number  of  facts  seemed  to  favour  Mr.  Davy's 
viev.s. 

Two  mathematical  papers  by  Mr.  Knight  were  communi- 
cated to  the  Society  through  the  medium  of  Mr.  Davy.  They 
were  cif  a  nature  not  to  be  read,  but  of  considerable  length, 
accompanied  with  tables  and  diagrams  illustrating  the  at- 
traction of  planes.  The  Societv  then  adjourned  over  two 
Thursdays,  on  account  of  the  holidays,  tdl  the  gth  of  April. 

ROYAL    INSTITUTION. 

Mr.  Davy's  Lectures  on  the   Elements  of  Chemical 

Philosophy. 
Mr.  Davy's  sixth  lecture  was  delivered  on  Saturday,  the 
29th  of  February.     It  related  to  radiant  or  ethereal  sub- 
stances. 
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stances,  those  forms  of  matter  which  are  known  only  in 
motion,  and  by  thtir  effects,  and  which  cannot  be  weighed 
or  measured.     The  well  known  agencies  of  radiant  matter 
are  of  three  kinds — ist,   those  agencies  which  produce  vi- 
sion— 2d,  those  which  occasicm  heat — and  3d,  those  which 
occasion  chemical  changes.     If  a  beam  from  the  sun,  said 
he,  be  passed  through  a  prism,  it  is  separated   into  rays 
which   produce  different  colours,  such  as  red,  orange,  yel- 
low, green,  blue,  and  violet  j  and  into  rays  which  produce 
heat,  and   rays  which  occasion  particular  chemical  effects : 
the  invisible  rays  which  produce  heat,  are  more  refrangible, 
and  those  which  occasion  chemical  changes,  less  refrangi- 
ble, than  the  coloured  rays.     Rays  that  produce  heat  and 
light,  and  probably  chemical  effects,  are  disengaged   in  the 
combustion  of  bodies ;  and  rays  that  produce  heat,  seem  to 
be  constantly  emitted  by  bodies  at  the  surface  of  the  earth, 
but  in  quantities  smaller  as  their  temperatures  are  low,    Mr. 
Davy   exhibited  an  experiment  in  which  gunpowder  was 
fired  in  the  focus  of  a  mirror  placed  at  ten  or  twelve  feet 
from  a  small  pan- of  charcoal  j — and  another  experiment  in. 
which  there  was  an  apparent  radiation  of  cold  from  ice,  but 
which  he  explained  by  stating,  that  ice  radiated  less  heat 
than  the  air  which  it  displaced.     Metallic  vessels,  he  said, 
as  Mr.  Leslie  had  shown,  radiate  less  heat  than  porcelain 
or  glass  vessels,  and  hence  they  are  more  ntted  for  preserv- 
ing liquids  or  meats  hot  j  pipes  for  heating  rooms,  he  said, 
should  be  polished,  where  they  are  intended  to  retain  heat, 
and  covered  with  black  paint  or  varnish  where  they  are  in- 
tended to  give  it  off.     He  referred  to  the  analogy  between 
the  powers  of  radiant  matter  and  electrified  bodies :  the  most 
refrangible  rays  in  the  coloured  spectrum  are  analogous   in 
their  povvers  to  those  of  positive  electricity;  the  least  refran- 
gible rays  to    those  of  negative    electricity.      Mr.  Davy 
seemed  inclined  to  adopt,  in  preference  to  all  other  views 
respecting  radiant  matter,  those  of  Newton.     This  great 
man  supposed  them   to  be  particles    emitted  from  bodies 
having  certain  figures  possessed  of  attractions  and  repul- 
sions.    But,  said  Mr.  Davy,  we  are  still  in   the  infancy  of 
this  branch  of  science,  which  promises  in  its  extension  to 
connect  together  mechanical  and  chemical  philosophy,  and 
to   afford   simple  and    sublime   principles    to  this   part  of 
science.     The  agencies  exerted  by  radiant  matter,  said  Mr. 
Davy,  produce  a  number  of  important  effects  in  Nature, 
and,  by  their  relations  to  vision,  give  as  it  were  a  language 
to  the  external  world  :— withour  ibis  effect,  said  he,   we 
should  be  lirohed  to  our  own  globe]  but  by  its  means  v/e  - 

are 
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are  incited  to  raise  our  thoughts  to  the  great  scheme  ot 
the  universe,  to  pass  from  our  transient  and  temporary  ex- 
'  istence,  to  laws  which  appear  eternal  in  their  operation — 
to  recognise  one  order  in  the  iinmensity  of  space — and  to 
indulge  hopes,  that  in  the  future  progression  of  our  being, 
we  shall  behold  fully  that  n)atj,niiicent  system,  which  we 
now  see  darkly  and  at  a  distance. 

Mr.  Davy  delivered  his  seventh  lecture  on  Saturday  the 
7th  instant.  The  ideas  of  the  ancients  concerning  the  ele- 
ments of  matter  were  founded  upon  superficial  observation 
of  the  great  forms  of  Nature,  and  w  ere  rather  poetical  than 
philosophical.  Water,  air,  earth  and  fire  were  supposed  to  be 
unalterable:  principle,  or  matter,  was  considered  as  consti- 
tuted by  solid,  indestructible  atoms,  as  in  the  school  of 
Epicurus  ;  or  by  regular  solids,  as  among  the  Pythagorean 
philosophers.  The  alchemists  considered  the  rude  results 
of  their  operations  by  fire,  as  the  principles  of  things; 
salts,  oils,  phlegm,  and  sulphurs  were  the  elements  which 
they  imagined.  All  these  ideas  are  discarded  by  modern 
chemists,  who  do  not  pretend  to  define  what  bodies  are 
reallv  unchangeable,  or  the  true  elements  in  nature,  and 
speak  of  compound  and  simple  bodies  merely  in  relation  to 
their  own  knowledge.  The  methods  by  which  chemical 
truths  are  gained,  are  analytical  or  synthetical ;  by  analysis 
bodies  are  resolved  into  simpler  forms  of  matter;  by  syn- 
thesis they  are  composed  from  their  constituents  ;  and  the 
test  of  the  accuracy  of  the  process  is  the  correspondence  in 
weight  between  the  compound  and  its  constituents.  By 
the  application  of  weight  and  measure  to  chemistry,  says 
Mr.  Davv;  its  results  are  rendered  certain  and  unchange- 
able, and  independent  of  any  alterations  of  theory — and  it 
is  placed,  like  astronomy,  within  the  province  of  the  science 
of  numbers  and  quantity.  Mr.  Davy  divided  the  sub- 
stances not  yet  decompounded,  into  two  great  classes— 
supporters  of  combustion  and  inflammable  bodies.  In  the 
first  class,  he  said,  there  were  only  two  substances  as  yet 
known — oxvgen  and  chlorine.  He  devoted  the  remainder 
of  the  lecture  to  the  demonstration  of  the  properties  of  the 
former.  The  gas  forms  one- fifth  of  the  air  of  the  atmo- 
sphere, and  is  the  principal  necessary  for  combustion  and 
respiration.  In  its  pure  form  it  produces  a  number  of  bril- 
liant results,  by  actnig  upon  inflammable  bodies;  the  me- 
tals burn  in  it  brillianllv  and  absorb  it,  and  it  is  a  consti- 
tuent part  of  most  acids  and  alkalies.  Mr.  Davy  showed 
a  beautiful  experiment,  in  which  the  same  oxxgen,  by  being 
combined  with  sidphur,  formed  an  acid,  and  by  being  abs- 
tracted 
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tracted  from  the  sulphur  bv  potassium,  which  took  place 
with  vivid  combu!?tion,  formed  an  alkali.  Mr.  Davy  en- 
tered uito  son>e  general  views  respecting  the  manner  in 
which  the  oxygen  of  the  atmosphere,  and  that  dissolved  in 
water,  were  renovated.  Oxygen  is  absorbed,  and  carbonic 
acid  is  produced,  in  the  respirations  of  animals,  in  combus- 
tion, and  in  fermentation  ;  vegetables  in  the  sunshine  ab- 
sorb carbonic  acid  and  evolve  oxygen.  Mr.  Davy  com- 
bated the  idea  that  this  function  of  vegetable  life  was  not 
sufficient  to  supplv  oxvgen  equivalent  to  that  consumed. 
There  is  no  other  mode  known  in  which  carbonic  acid  is 
decomposed  in  the  processes  of  nature  ;  and  did  not  vege- 
tablfs  absorb  it,  it  must  be  constantly  accumulating::  which 
is  knov\  n  not  to  be  the  case.  A  great  part  of  the  solid  sur- 
face of  the  globe  is  covered  'with  plants,  and  ligbt  is  essen- 
tial to  their  healthy  growth  ;  and  therefore  great  quantities 
of  oxygen  are  produced  in  countries  where  there  is  little 
animal  life.  Fishes,  he  stated,  will  live  in  confined  por- 
tions of  water  contammg  aquatic  plants,  and  the  oxygen 
they  absorb  is  compensated  for  by  the  plants,  which  de- 
compose the  carbonic  acid  afforded  in  their  respiration. 
This  view  of  the  connection  of  plants  and  animals  in  their 
action  upon  air,  is  not  only  supported  by  many  proofs,  but 
is  likewise,  says  Mr.  Davy,  conf  >rmable  to  the  analogy  of 
nature ; — it  proves  to  us  that  the  meanest  weed,  the  most 
poisonous  plant,  is  not  without  its  uses  in  the  ceconomv  of 
things — the  different  parts  of  the  atmosphere  are  mingled 
by  winds — the  carbonic  acid  not  consumed  by  sound  plants 
is  carried  into  the  waters,  dissolved  by  rain,  mists,  and 
dews — the  sea  is  kept  in  agitation  by  waves  and  tides,  and 
its  influence  upon  the  air  constantly  exeited — the  storm 
and  the  whirlwind  assist  in  this  beneficent  ministration; 
and  the  harmony  displayed  in  such  diversified  combinations 
offers  a  siriking  instance  of  the  wisdom  and  perfection  of 
the  arrangements  connected  with  the  preservation  of  life  iu 
the. system  of  the  globe. 

The  eighth  lecture  of  Mr.  Davy  was  delivered  on  Satur- 
day, March  14;  it  was  devoted  lo  the  consideration  of  the 
nature,  properties,  combinations,  and  uses  of  chlorine,  or 
oxymuriatic  gas.  Some  experiments  were  also  made  on 
enchlorine,  a  gas  recently  discovered  bv  the  Professor. 

The  illustrious  Scheele  discovered  chlorine  in  1774,  and 
he  considered  it  as  an  undecompounded  body.  Soon  after 
Lavoisier  and  Berthollet  regarded  it  as  a  compound  of  mn- 
riatic  acid  gas  and  oxvgen,  and  their  views  were  embraced 
by  all  the  chemists  iu  Europe;  and  during  a  period  of  30 

years 
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years  no  doctrines  in  chemistry  were  considered  as  more 
happily  elucidated,  or  more  clearly  established. 

Mr.  Davy,  after  a  rigid  examination  of"  the  evidences  on 
which  the  opinions  of  the  French  chemists  were  founded, 
was  compelled  to  reject  them  as  false  ;  and  the  new  theory 
he  has  advanced,  relative  to  the  nature  of  chlorine  and  mu- 
riatic acid  gas,  has  been  generally  embraced,  thougii  some 
chemists  in  France  and  Scotland  still  adhere  to  the  old  ex- 
ploded doctrines. 

The  Professor  illustrated  his  views  by  simple  statements 
of  facts  and  experiments.  Water  is  formed  from  the  unioa 
of  oxvgen  and  hydrogen.  When  hydrogen  and  chlorine 
are  detonated  together,  according  to  M.  Berthollet,  a  com- 
pound of  muriatic  acid  and  water  should  be  the  result;  but 
when  proper  precautions  are  taken,  muriatic  acid  gas  only 
is  formed.  Again,  when  any  of  the  metals,  as  potassium, 
zinc,  tin,  &.c.  are  heated  in  muriatic  acid  gas,  hydrogen 
gas  is  evolved,  and  compounds  are  formed  precisely  simdar 
to  those  obtained  by  heating  these  metals  in  chlorine.  By 
these  simple  experiments,  and  others  of  a  similar  kind,  the 
great  problem  concerning  the  nature  of  muriatic  acid  gas  is 
.  happily  solved. 

Mr.  Davy  regards  chlorine  as  an  undecompounded  princi- 
ple analogous  to  oxygen  ;  like  oxygen,  it  is  highly  negative, 
and  becomes  an  acid  by  combining  with  inflammable  mat- 
ter. By  no  known  methods  can  it  be  resolved  into  simpler 
principles. 

Mr.  Davy  exhibited  an  experiment  in  which  charcoal 
was  ignited  in  chlorine  by  Voltaic  electricity,  but  it  re- 
mained unchanged.  Oxygen  can  in  no  instance  be  ob- 
tained from  any  of  the  combinations  of  chlorine,  but 
throuo-h  the  medium  of  water,  or  compounds  containing 
oxygen  ;  and  most  of  the  erroneous  views  and  reasonings 
on  the  subject  appear  to  depend  on  the  presence  and  de- 
composition of  water.  Thus,  when  the  compounds  of 
phosphorus  and  chlorine,  and  sulphur  and  chlorine,  are 
mixed  with  water,  the  acids  of  phosphorus  and  sulphur, 
and  the  marine  acid,  arc  presently  formed. 

Chlorine  has  a  stronger  attraction  for  certain  substances 
than  oxygen.  This  is  exhibited  in  the  case  of  copper,  tin, 
&c.  which  in  combining  with  chlorine  jModiice  vivid  com- 
bustion. It  is  aiso  shown  in  the  facility  with  which  chlo- 
rine disemiages  oxygen  from  the  metals  of  the  fixed  alka- 
lies and  earths. 

The  fixed  alkalic:?,  and  earthy  salts,  known  by  the  name  of 
muriates,  are  in  fact  compounds  of  chlorine  and  metallic  bases. 

Mr.  Davy 
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Mr.  Davy  developed  some  new  views  relative  lo  the  theory 
bf  bleaching.  Berthollet,  who  first  applied  chlorine  to  this 
process,  supposed  that  chlorine  destroyed  colours  by  losing 
its  oxygen.  Mr.  Davy  ascertained  that  the  oxygen,  which 
appears  to  be  the  true  bleaching  principle,  is  furnished  by 
the  decomposition  of  the  water  present.  Chlorine  dissolved 
in  water  cannot  be  employed  in  bleaching  without  injuring 
the  texlure  of  the  cloih,  in  consequence  of  the  formation 
of  muriatic  acid  in  the  process.  A  compound  of  chlorine 
and  lime  is  commonly  employed  in  bleaching,  but  even  this 
injures  the  fabric  of  the  linen.  Mr.  Davy  has  found  that 
a  compound  of  chlorine  and  maoiiesia  bleaches  without 
afiectina;  the  veoe;able  fibres,  and  on  his  suggestion  it  has 
been  used  w  iih  success  by  some  manufacturers  in  Ireland. 

Chlorine  combines  with  oxygen,  and  forms  enchlorine. 
Some  beautiful  experiments  were  exhibited,  illustrating  the 
properties  of  this  gas.  \¥heii  gently  heated  it  was  de- 
composed wiih  explosion,  and  its  fine  yellow  colour  entirely 
destroyed.  The  metals,  which  readily  burn  in  chlorine,  are 
not  affected  in  this  eras  :  but  at  the  moment  of  its  decom- 
position  by  heat,  they  burn  vividly. 

The  combinations  of  chlorine  and  hydrogen,  and  chlorine 
and  oxygen,  harmonize  with  the  doctrine  of  definite  pro- 
portions. 

These  new  views  respecting  chlorine  prove  the  necessity 
of  attending  to  riiinute  experiments,  and  the  danger  of 
forming  hasty  generalizations.  The  ideas  adopted  on  this 
subject  by  the  French  School  of  Chemistry  are  entirely- 
gratuitous  :  every  thing  was  taken  for  granted,  nothing 
proved.  Bv  using  statical  methods,  the  new  truths  are 
firmly  established,  and  improvements  in  theory  imine- 
diateiy  lead  to  improvements  in  the  ceconomical  applica- 
tions of  Science  to  the  purposes  of  the  Arts. 

LOKDON  PHILOSOPHICAL  SOCIETY. 

This  Society  has  been  favoured  with  four  excellent  lec- 
tures upon  the  Anatomy  of  Oratorical  Expression,  by  Mr. 
Wright,  and  which  have  engaged  their  meetings  for  the  last 
month.  We  shall  endeavour  lo  give  a  concise  though  cor- 
rect outline  of  them. 

The  learned  author  commenced  his  papers  by  observing, 
that  sensitive  and  intellectual  endowments  form  the  basis  of 
oratorical  excellence;  and  that  good  understanding  and 
solid  thought,  happily  blended,  combine  all  that  is  useful 
in  the  character  of  either  senator,  pleader,  or  divine. 

To  prove  the  solidity  of  judgement  and  the  rectitude  of 
Vol.39- No.  167.  iViarc/i  1812.  ^  sentiment 
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sentiment  by  which  the  minds  of  Englishmen  are  so  emi- 
nently characterized,  Mr.  W.  alluded  to  the  celebrated 
controversies  of  Lord  Chatham  and  Sir  William  Pulteney, 
the  disputations  of  Mr.  Pitt  and  Mr.  Fox,  the  metaphysi- 
cal disquisitions  of  Mr.  Windham,  the  splendid  talents  of 
the  "  silver-tongued  Murray,"  the  transcendent  abilities  of 
the  author  of  the  "  Sublime  and  Beautiful,"  the  charac- 
teristic circumflexes  of  the  inhabitants  of  Scotland  and 
Ireland,  all  of  which  fully  exemplify  their  quickness  of 
thought  and  readiness  of  discernment. 

Having  considered  the  rise  of  the  liberal  arts  as  de- 
pendent upon  the  science  of  oratory,  and  demonstrating  its 
excellence  in  Great  Britain,  he  proceeded  to  treat  of  those 
particular  circumstances  calculated  to  call  forth  the  genius 
of  an  orator.  ''  It  has  been  urged,"  says  he,  '^  that  the 
genius  of  an  orator  cannot  appear  in  all  the  fullness  of  its 
vigour,  unless  it  be  assisted  by  the  concurrence  of  congenial 
and  appropriate  causes,  by  the  fitness  and  plenitude  of  time, 
circumstance,  and  place.  Regard  the  tumults  of  Greece, 
say  they,  and  contemplate  tlie  discords  of  Rome !  It  was 
this  which  stimulated  the  exertions  of  a  Cicero  :  this  which 
fired  the  breast  of  a  Demosthenes — ^'  Let  us  march  against 
Philip!"  It  was  this  which  '^  call'd  aloud  on  Tully's 
name  and  shook  the  crimson'd  steel  !"  that  vociferated  the 
cause  of  Freedom,  Liberty,  and  Rome  !  Contingences  like 
these  miorht  have  exhibited  a  Demosthenes  or  a  Cicero  ; 
but  '*  let  me  ask,"  says  Mr.  W.  "  these  bold  declaimers, 
whether  similar  chances  operated  on  a  Saul  of  Tarsus?"  To 
pass  over  the  advantage  of  an  opportunity  which  the  an- 
cients did  not  possess,  to  leave  for  the  present  our  sublimer 
notions  of  astronomy  as  dictated  by  Sir  Isaac  Newton,  the 
discoveries  in  chemistry  by  Priestlev,  Lavoisier,  Davy,  and 
others,  to  disregard  other  modern  discoveries,  (all  of  which 
are  well  calculated  to  improve  the  moral  feeling,  and  to  ex- 
tend our  general  view  of  objects  and  things,)  let  us  con- 
test the  science  and  ability  of  our  constitutional  assemblies, 
our  houses  of  parliament,  and  courts  of  judicatiue. 

After  copiously  treating  of  the  rise  and  fall  of  eloquence, 
in  a  manner  which  we  should  feel  pleasure  in  follov»ing, 
did  not  the  narrow  limits  of  a  journal  prevent,  the  lecturer 
proceeded  to  investigate  genius  and  qualification.  "  A 
habit  of  close  thinking,"  says  he,  ''  has  ever  been  ac- 
knowledged to  be  peculiar  to  the  inhabitants  of  the  British 
isles ;  and  their  standard  language  appears  to  be  appro- 
priate to  their  energy  of  mind."  "  Quelle  langiie  rai- 
sonneel"     Now,  if  we  compare  this  evident  disposition  of 
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the  mind  of  Britons  with  the  strength  and  judgement  of 
the  Greeks  and  Latins,  as  philosopherSj  they  cannot  be 
conceived  inferior;  and  if  \vc  proceed  farther  to  consider 
the  premeditated  examples  of  the  oratory  of  the  latter, 
and  the  ofF-hand  extemporaneous  specimens  of  the  former 
in  their  senate  and  courts  of  law,  as  disputants  and  meta- 
physicians, let  us  see  whether  the  modern  Britons  appear 
far  behind  the  Grecians  or  Romans  ? 

To  proceed  :  In  those  remote  ages,  to  be  enabled  to  dis* 
course  for  six,  eight,  or  ten  hours,  or  for  a  w  hole  day,  was 
regarded  as  soinethins;  worthy  of  the  highest  admiration  ! 
An  orator,  then,  (to  use  the  language  of  one  of  Quincti- 
lian's  orators  in  his  celebrated  dialogue,)  comprised  a  tedious 
introduction,  circumstantial  narrative,  division  npon  divi- 
sion, and  subdivision  upon  subdivision.  All  this  was 
certainly  wonderful,  for  it  argues  that  they  must  have  been, 
physically  powerful  as  well  as  mentally  strong  ;  and  also, 
that  the  people  must  have  been  very  fond  of  h^^ring  long 
specimens  of  premeditated  oratory.  But  this  extreme  en- 
thusias.nij  as  well  as  their  excessive  fondness  for  the  drama, 
when  kings  and  princes  descended  from  their  sacred  offices 
to  personify  on  the  stage,  evidently  prove  depravity  of  taste, 
rather  than  accuracy  of  discernment.  On  the  other  hand, 
when  we  are  p;iven  to  understand  that  the  tedious  harangue 
of  Demosthenes  against  his  guardians  served  only  to  prove 
his  insufficiencv,  and  likewise  that  the  egoiized  specimens 
of  Cicero  in  the  former  pan  of  his  practice  did  not  assist 
to  establish  his  character,  we  give  the  ancients  credit  foF 
their  judgement. — With  us  it  is  very  different ;  and  what 
Ouinctilian  insinuates  conccrnina;  the  orators  of  his  dav, 
seems  to  ^'Jpply  in  a  most  pointed  manner  in  favour  of  our 
senatorial  and  legislative  orators.  '^  The  auditory  prescribes 
the  limits  of  the  orator's  speech  ;  it  will  not  wait  calmly 
until  /ie  pleases  to  return  to  the  point;  but  it  openly  calls 
upon  him,  ai.id  testifies  its  impatience,  whenever  he  seems 
disposed  to  wander  from  the  question." 

After  endeavouring  to  prove  the  progress  towards  perfec- 
tion of  this  valuable  attainment  among  the  Britons,  with  a 
minuteness  which  does  him  great  credit,  he  proceeded  to 
reconmiend  the  applicTttion  of  logic  and  the  whole  circle  of 
-cience,  with  the  study  of  rhetoric  in  our  schools  of  elo- 
quence ;  without  which,  our  orators  will  ever  be  as  dry, 
sour,and  morose,as  the  declining  Romans,  unassisted  bylaw 
and  philosophy,  were  winning,  mawkish,  and  insipid, 
Mr.  W.  then  decided  in  favour  of  the  modern  Britons  as 
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di?piitants    and   mclaphysicians,    and  of    the   Greeks  and 
Roman?  as  excelling  in  the  art  of  rhttoric. 

Having  considered  the  efficacy  of  giacerul  and  energetic 
delivery,  bv  which  the  ancients  were  enabled  to  carry  the 
art  of  oratory  to  unrivalled  perfection,  of  which  Cicero  and 
Demosthenes  are  striking  examples,  the  learned  lecturer 
proceeded  to  state,  that  being  enabled  by  the  exercise  of 
the  understanding,  the  will  and  the  memory,  to  appreciate 
the  whole  circle  of  science,  such  a  one  would  readily  in- 
vent suitable  arivuments,  and  dispose  them  in  their  proper 
order;  and  while  he  remembered  every  bearing  of  the  ques- 
tion, he  could  ariange,  modify  and  round,  variously  every 
period,  and  so  deliver  the  whole  with  order,  contrast  and 
nature.  The  accomplished  orator  will  avoid  every  extreme; 
and  while  he  alternately  moves  the  passions  and  convinces 
the  understanding,  throueh  the  medium  of  the  mora! 
sense,  he  wdl  fiaailv  succeed  in  arresting  the  attention,  jn- 
spiriuii;  ihe  mind,  exciting  the  whole  man,  and  impelling 
him  irresistibly  to  action. 

Further:  To  command  attention,  the  orator  must  par- 
ticipate in  the  feelings  of  all  around  him;  in  a  word  he 
must  flatter  the  senses  of  his  auditory  :  that  once  accom- 
plished, contending  or  opposite  opinions  will  be  rendered 
more  susceptible  to  receive  impressions  of  improvement ; 
and  however  modified  by  affection  or  passion,  or  from 
other  causes,  however  the  appearance  of  right  and  wrong 
may  be  altered  to  the  intellectual  faculty,  the  love  of  truth 
is  firmly  implanted  in  the  breast  of  every  individual;  and 
consequently  the  mind  of  man,  if  judiciously  assailed, 
muH  he  open  to  the  entire  conviction  of  reason.  The  au- 
thor then  spoke  of  elocution,  and  its  utility  in  arresting 
attention.  In  consequence  of  the  perverted  plan  of  con- 
reving  instruction  in  this  branch  of  education,  he  con- 
ceived, many  of  the  finest  specimens  of  argumentative 
writing,  many  of  the  sublimest  arrangements  of  composi- 
fion,  finely  interwoven  with  sentiments  of  penetration  and 
feelmg,  to  pass  by  unheeded  from  negligent  enunciation 
and  delivery  :  after  which  he  submitted  an  analysis  of  vocal 
sounds,  proving  the  human  voice  susceptible  of  five  modifi- 
cations ;  the  two  inflexions,  the  two  circumflexes,  and  the 
monotone  ;  endeavouring  also  to  prove,  that  when  the  mind 
is  tranquil,  the  compass  of  inflected  and  circumflected 
accentuation  accords  exactly  with  musical  phaenomen?, 
forming  the  substructure  of  "  The  Philosophy  of  Elocu- 
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With  this  he  concluded  the  first  lecture,  which  had  par- 
ticularly for  its  object,  to  prove  that  in  Britain  there  is  Jiee 
scope  to  exercise  oratoric  genius, and  thai  Britons  are  endowed 
with  everv  qualification  requisite  to  form  complete  orators. 

Mr.  Wright  commenced  his  second  lecture,  by  an  in- 
quiry into  the  instinct  voices  of  animals,  which  he  con- 
sidered as  not  analogous  to  language;  proceeding  from 
thence  to  treat  of  sensation.  "  All  our  sensations,"  says 
he,  "  are  either  pZea.««^  or  painful ;  and  doubtless  all  the 
passions,  emotions,  and  sentiments,  which  can  possibly 
agitate  the  mind  of  man,  are  comprised  in  the  two  follow- 
ing, love  and  hatred." 

Now  if  we  observe  the  correspondent  tones,  which  uni- 
formly accompany  the  expression  of  any  particular  modifi- 
cation or  feelino-  of  the  human  mind,  we  shall  perceive 
them  to  be  commensurate  to  our  general  idea  of  concord  or 
discord.  When  the  lelicitv  of  n)in(l  is  din^inished  by  the 
presence  or  recollection  of  painful  sensation,  man  is  em- 
powered to  communicate  his  feelings  by  characteristic  siffus 
of  dissonance ;  and  the  diversified  tones  and  pauses  which 
usuallv  accompany  the  expression  of  an  agitated  mind, 
naturallv  suggest  the,  varied  state  of  muscular  exertion  : 
but  when  emotions  are  excited  by  the  impresssion  of  objects 
which  calm  and  deliobt  the  iniaiiination,  in  conmiunicating 
such  feeling,  the  expression  of  sound,  being  regulated  by 
consonance  of  vibration,  dwells  upon  the  ear  with  pleasure 
and  satisfaction. 

Continuing  these  arguments  in  an  eii^fborate  manner,  and 
advancing  well  chosen  examples  to  illustrate  them,  Mr. 
W.  made  the  following  deduction  :  "  that  orators,  speakers, 
and  readers,  who  do  net  display  apposite  expression  of 
earnestness  and  feeling  in  their  several  then)es,  discourses, 
and  specimens,  must  either  not  be  iujpressed  with  the 
truth  of  what  they  are  advancing,  or  be  ill  favoured  by  na- 
tifre  with  the  usual  powers  of  organic  association;  and  that 
they  are  liable  not  only  to  have  their  arguments  confuted, 
but  also  10  have  their  characters  branded  with  insincerity, 
vice,  and  falsehood." 

Having  ably  delineated  the  character  of  an  orator,  and 
having  endeavoured  to  show,  that  when  the  organs  of  the 
external  senses  were  naturally  insusceptible  to  the  various 
impressions  of  objects,  or  when  the  elastic  fibres  of  the 
body  were  relaxed  by  partial  or  general  debility  in  the  con- 
stitution, the  mind  cotdd  not  easily  be  taught  sympathy 
and  social  aflection, — he  atlvanced  to  another  bearing  of  the 
question,  seeming  to  imply,  that  an  individual  may  be  ori- 
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ginally  endowed  with  mental  feeling,  vet  from  various 
causes  which  bring  on  lassitude  in  the  muscular  fibres,  he 
may  be  incapacitated  to  summon  up  suitable  powers  of  ex- 
preission  at  will. 

There  are  few  individuals  who  have  not  experienced  dis- 
appointment in  some  shape  or  other.  If  therefore  we  re- 
flect on  the  inaptitude  of  will  or  mind,  which,  by  some 
5!udden  stroke  of  chance,  has  been  apparently  placed  far 
beyond  our  reach,  and  if  also  we  take  into  consideration 
the  powerful  stimulus  which  is  necessary  in  such  instances 
to  give  us  just  notions  of  the  hope  which  remains  of  still 
accomplishing  our  desires,  we  shall  then  have  some  idea  of 
the  consequent  laxity  in  the  muscular  fibres. 

The  next  point  which  engaged  attention  was  that  most 
essential  part  of  the  character  of  an  orator,  — modesty. 
*^  Without  modesty,"  says  Tully,  ^'  there  never  was  a  good 
orator."  After  citing  Cicero's  observations  respecting 
himself,  and  adverting  particularly  to  the  Greek  orators 
upon  this  subject,  Mr.  W.  asserted,  that  an  orator  should  be 
esteemed  as  perfectly  true  in  his  intentions  towards  his 
audience,  and  that  he  should  be  known  to  have  a  warm 
sense  of  general  feeling  and  affection  for  his  fellow-crea- 
tures ;  proving  an  uniiTipeachable  character  to  be  a  qualifi- 
cation of  all  others  the  most  essential  for  the  preferment  of 
a  public  speaker ;  and  that  truth,  integrity,  and  earnestness, 
are  inseparably  united  with  the  art  of  persuasion.  This 
lecture  was  concluded  by  a  view  of  the  inconsistency  of 
man,  and  his  consequent  proneness  to  judge  of  the  appeal - 
ance  of  persons  and  things  that  he  may  suit  his  own  tem- 
per and  disposition. 

The  third  lecture  commenced  with  some  observations  on 
the  philosophy  of  feeling,  comprising  affection,  passion, 
emotion,  and  sentiment ;  previous  to  considering  the  out- 
ward attributes  of  expression.  On  this  head  we  select  the 
foliowina:  passage  :  "  In  contemplating  the  philosophy  of 
feeling,  I  cannot  but  be  astonished,"  says  Mr.  W.,  "  that 
writers  on  oratorical  expression  have  not  presented  us  with 
more  accurate  definitions  of  the  passions.  Excepting;  one 
or  two,  all  the  volumes  which  have  been  handed  down  to 
us  on  the  science,  do  not  in  this  particular  exemplify  either 
regularity,  principle,  or  theory." 

*'  In  the  middle  of  the  last  century,  the  lecturer  of  ora- 
tory on  the  foundatiori  of  Erasmus  Smith,  esq.  in  Dublin, 
seemed  to  enter  fully  into  these  ideas,  when  he  endeavoured 
to  unravel  perplexities  which  modern  metaphysicians  had 
then  thrown  upon  the  performances  of  the  ancients :  And 
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rf  I  am  not,"  continues  Mr.  W.,  '*  ins'-ifficiently  read  in 
the  present  subject,  Dr.  Lawson  was  the  first  of  the  modern 
professors  of  rhetoric,  who  endeavoured  to  systematize  the 
passions  for  the  use  of  students  in  oratory.  But  while  this 
tribute  of  attention  is  offered  to  the  niemorv  of  the  lecturer 
of  IVinitv  College,  and  to  the  exception  of  every  other 
lecturer  of  the  science,  we  are  not  to  enter  into  the  ideas 
implied  in  the  apology  of  the  doctor  at  the  conclusion  of 
the  ninth  lecture,  expressly  intimatuig,  not  only  that  rheto- 
ricians had  defined  the  passions  imperfccily,  but  that  mo- 
ralists had  fallen  into  similar  negligences;  that  his 
ideas  on  the  subject  were  completely  new ;  and,  as  such, 
the  theory  would  be  considered  an  innovation,  and  so  be 
liable  to  censure.  Now  this  was  evidently  to  the  exclusion 
of  the  disquisitions  contained  in  the  vcluminous  treatises  of 
Dr.  Hutcheson  on  the  Passions;  the  best  perhaps  extant: 
books  which  had  been  published  only  a  few  years  before, 
and  which  caused  controversy  sufficient  to  produce  illustra- 
tions of  the  moral  sense,  and  which  Dr.  Lawson  might 
possibly  have  perused  ;  books  which  prove  to  us,  that  there 
can  be  no  exciting  reason  previous  to  affection,  instinct,  or 
the  moral  faculty  ;  and  that  the  conscience  is  distinct  from 
the  sense  of  moral  good  and  evil ;  and  so  that  we  may  dis- 
cover, that  what  taste  is  to  natural  discernment,  conscience 
is  to.the  moral  setose,  improved  bv  knowledge  and  care." 

In  pursuance  of  the  inquiry,  it  may  be  curious  perhaps 
to  observe,  that  although  Walker  and  Sheridan  have 
descanted  with  considerable  feeling  and  energy  on  this 
branch  of  the  science,  yet  neither  The  one  nor  the  other 
has  satisfied  the  various  inquiries  of  philosophical 
find  interrogating  students.  In  his  essay  on  the  Pas- 
sions, Mr.  Walker  has  adopted  the  method  of  Mr.  She- 
ridan,— calling  the  true  signs  of  the  passions,  ]st  tones, 
2d  looks  and  oestures.  And  although  the  master  of  inflec- 
tion  had  most  certainly  the  ability  to  analyse  the  fornjer, 
and  to  dwell  with  considerable  advantage  on  the  latter,  he 
consigns  a  ithout  definition,  and  leaves    the  student,  who 

feels  himself  deficient,  to  turn  his  studies  to  some  other 
department  of  learning,  where  nature  may  have  been  more 
favourable  to  his  wishes.  The  other  lecturer  ex^erted  every 
energy  within  his  power  ;  but  unfortunately  his  judgement 

■was  deficient,  and  his  will  in  consequence  was  inadequately 
directed.  Perliaps  it  is  the  circnnstance  of  having  sub- 
mitted imperfect  ideas  or  definitions  of  the  speaking  voice, 
which  has  rendered  the  works  of  Mr.  T.  Sheridan  so  totally 
vseless  to  students  in  elocution.  We  must  not  feel  sur- 
prised then,  that  ttie  autbor  of  British  Elocution  proceeded 
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no  further  in  analysation  than  his  lectures  manifest,  when 
he  admitted  not  the  existence  of  inflexion,  or  that  termina- 
tion to  which  all  speaking  sounds  may  be  resolved.   But  in- 
dependently of  inflexion,  the  ideas  of  Mr.  Sheridan  on  tone 
are  insufficient.     When  speaking  of  the  Chinese  languajre 
*'  being  chiefly  made  up  of  tones,"  and  when  proceeding 
further  in   exemplificatic^n,  observing  that  the  same  indivi- 
dual word  has  "  sixty  different  meanings,"  according  to  the 
diflferent  tones  in  which  it  is  pronounced ;  he  appears  to 
jumble  together   qualities   totally   heterogeneal, — such   as 
tune  and   tone,  tune  and  accent,  sound  and  articulation. 
Now  tune  refers  to  variety,   harmony,   and  cadence ;  tone 
to  quality  of  sound,   whether  high  or  low,  the  n^^tural   or 
feigned  voice.     The  lady  sings   chasiely  (i.  e.  scientilically 
and  in  tune),  but  she  wants  voice  (i.  e.  tone  and  compass.) 
Accent   implies  stress  variously  delivered,  i.  c.  either  in  an 
upward   or  downward  slide  of  voice;  or,   after    the    term 
accent  of  the  Greeks,  we  may  distinguish  it  by  the  names 
of  acute,  grave,  or  circumflex.     That  gentleman  has  either 
the  Scotch  or  Irish  accent  in   his    pronunciation,   i.  e.  cir- 
cumflex.   Articulation  is  sound  modified  by  the  various  or- 
gans of  speech.     The  whole  alphabet  may  be   pronounced 
or  articulated  in  one  note  of  music,  or,  in  other  words,  one 
musical  sound  ;  and  vice  versa,  the  whole  compass  of  the 
voice  may  be  exemplified  in  one  articulation  ;  so  that  v/e 
can  perceive,    when  Mr.  Sheridan  speaks  of  tune  and  the 
tone  of  passion,  he  leaves  the  word  just  as  he  found  it,  and 
very  ^raye/y  informs  the    student,  that  tone  is — tone.     In 
the  analysation  of  speaking  sounds  Mr.  Walker  proceeded 
further  than  the  other  gentleman,  and  we  feel  the  more  re- 
gret that  he  did  not  adapt  his  inflexions  to  the  expression 
of  passion  and  the  progress  and  completion  of  sense. 

Mr.  W.  then  advanced  a  great  nuaiber  of  arguments, 
tending  to  prove,  in  the  most  direct  manner,  that  Nature 
has  endowed  man  with  an  intuitive  power  of  conveying 
feelings  of  love  or  hatred,  by  signs  of  consonance  or  dis- 
sonance ;  which  concluded  the  lecture. 

The  fourth  and  last  lecture  consisted  chiefly  of  illustra- 
tions of  the  different  passions,  mostly  selected  from  our  im- 
mortal bard,  and  which  were  admirably  delivered  by  the 
ingenious  lecturer,  producing  *heir  proper  effect  :  and  also 
of  a  vindication  of  Aaron  Hill's  Treatise  on  Expression, 
'  as  founded  upon  one  general  principle  of  reason  and  philo- 
sophy. We  agree  with  Mr.  W.  in  imagining,  that  great 
advantage  might  possibly  arise  from  a  well  regulated  theory 
of  the  passions,  shoidd  every  admirer  of  the  science  apply 
himself  to  that  branch  of  eloquence  v.ith  unremitted  ob- 
servation 
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servatlon  and  active  industry :  for,  without  an  expressive 
displav  of  feelincr,  the  orator  is,  at  best,  but  lifeless  mar- 
ble. From  tiie  writings  of  the  ancients,  we  must  suppose 
ihem  to  have  been  complete  masters  of  expression.  They 
appear  to  have  felt  themselves  impressed  with  just  notions  of 
the  assistance  afforded  to  their  specimens,  by  duly  appreciat- 
ing and  considering  the  passions  as  the  secret  springs  of  ail 
the  actions  of  mai>. 

In  conclusion,  we  think  great  praise  is  due  to  Mr.  Wri;j:ht 
for  his  ingenious  lectures,  and  from  whose  indefaticabilitv 
in  this  de))artment  of  science  many  more  highly  instructive 
lessons  may  be  justly  anticipated. 

RUSSELL    INSTITUTION. 

Geology. 

On  February  24th  Mr.  Robert  Bakewell  commenced  a 
course  of  lectures  on  the  natural  history  of  the  earth,  and 
its  mineral  productions,  designed  to  illustrate  the  Geology 
and  Mineralogy  of  England.  In  the  first  lecture,  after  ad- 
verting to  the  present  state  of  geological  science,  Mr.  Bake- 
well  observed,  tha^  it  might  be  considered  in  its  infancy, 
compared  with  the  progress  which  other  sciences  had  made 
during  the  last  300  years;  nor  had  it  attracted  nmch  atten- 
tion from  landed  proprietors  \\ho  were  most  interested  in 
its  advancement,  their  knowledge  of  the  rocks,  strata,  or 
minerals  on  their  own  estates  being  in  few  instances  greater 
than  that  of  their  ancestors  in  the  ruder  periods  of  our  hi- 
story. All  the  sub3tances  now  considered  as  simple,  found 
in  the  mineral  kingdom,  do  not  exceed  fifty  :  with  nearl/ 
one  half  of  these,  Mr.  Bakewell  stated,  we  had  only  been 
made  acquainted  during  the  last  twenty  or  thirty  years  j  a 
fact  which  was  itself  alone  sufficient  to  mark  the  infancy  of 
the  science. 

The  form,  magnitude,  and  density  of  the  earth,  and  its 
revolution  on  its  axis,  are  the  first  objects  of  inquirv  in  the 
natural  history  of  our  planet,  connected  with  its  mternal 
structure.  The  experiments  and  observations  of  Dr.  Maske- 
lyne  and  Mr.  Cavendish,  relative  to  the  density  of  the  earth, 
Mr.  Bakewell  observed,  differed  considerably  in  their  re- 
sults. From  the  recent  corrections  of  professor  Playfair, 
who  had  ascertained  the  specific  gravity  of  the  stones  form- 
ing the  mountain  Shehallion  on  which  Dr.  Maskelyne's 
observations  had  been  made,  it  appeared  that  the  density  of 
the  earth,  or  the  quantity  of  matter  it  contained,  is  nearly 
five  times  that  of  an  equal   bulk  of  water.     From  hence 
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Mr.  Bakewell  said  it  might  be  inferred  that  the  earth  is 
nearly  a  solid  ball,  or,  if  it  have  extensive  cavities,  the  solid 
parts  are  heavier  than  most  metallic  substances,  and  proba- 
bly contain  a  very  large  portion  of  iron.  The  opmion 
which  has  been  lately  advanced,  that  the  dilTerent  earths 
and  alkalies  exist  in  a  metallic  state  in  the  interior  of  our 
planet,  and  inflame  when  water  finds  access  to  them,  was, 
be  conceived,  ingenious,  but  unsupported  by  much  proba- 
bility. 

The  division  of  rocks  into  primary,  intermediate  or 
transition  rocks,  and  secondary,  thougli  liable  to  some  ob- 
jections, Mr.  B.  said  he  should  follow  in  the  present  course, 
as  such  an  arrangement  enabled  us  to  fix  more  distinctly 
the  different  parts  of  the  subject  in  the  memory. 

Each  of  these  divisions  he  said  would  be  described  in  the 
future  lectures,  and  he  traced  on  a  geological  map  of  En- 
gland, drawn  for  the  purpose,  the  difftreat  parts  of  our 
island  which  they  occupy.  On  the  eastern  side  this  divi- 
sion is  more  distinctly  marked  ;  but  on  the  western  side  the 
strata  are  much  fractured  and  intermixed  by  some  unknown 
cause,  which  had  elevated  them,  in  syme  situations  ^nd  de- 
pressed them  in  others,  and  made  it  difficult  to  trace  their 
continuity  or  connexion.  According  to  this  division,  there 
is  a  considerable  part  of  the  eastern  side  of  our  island  in 
which  no  coal  is  found,  and  a  siill  larger  division  which  he 
traced  where  no  metallic  ores  exist.  Mr.  Bakewell  said 
that,  so  far  as  he  knew,  this  was  the  first  attempt  to  repre- 
sent in  a  map  the  geological  outlines  of  England, 

After  explaining  the  "different  theories  of  the  earth,  by 
■  tlia"-rams  and  descriptions,  Mr.  Bakewell  observed,  that 
thev  were  only  entitled  to  consideration  so  far  as  they  ap- 
pealed to  facts  for  their  support,  and  every  impartial  ob- 
server of  nature  nuisl  have  sten  appearances  which  cannot 
be  explained  satisfactordy  by  any  of  the  systems  hitherto 
advanced.  The  great  changes  which  the  surface  of  our 
planet  has  undergone  in  remote  ages,  are  confirmed  by 
proofs  equally  intelligible  and  impressive,  though  we  are 
unacquainted  with  the  means  by  which  such  changes  have 
been  effected.  Rocks  composed  of  shells  and  remains  of 
marine  animals  form  the  summits  of  some  of  the  highest 
mountains  of  Craven  in  Yorkshire,  in  Derbyshire,  and  ia 
different  f)arts  of  tfie  world.  The  height  at  which  these  are 
found  in  Yorkshire  is  2100  feet  above  the  present  level  of 
the  sea,  but  on  the  Pyrenees  ihey  are  found  at  the  height  of 
10,000  feet.  The  impressions  of  marine  animals  in  slate 
rocks  present  appearances  still  more  curious  and  difficult  to 

explain. 
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explain.  Marine  remains  are  also  found  imbedded  in  rocks 
at  the  greatest  depths  which  have  been  explored.  No  re- 
mains of  man  have  been  found  in  sohd  rock,  except  in 
iDincs,  or  what  had  been  covered  by  recent  depositions  of 
calcareous  earth  ;  oF  which  specimens  were  shown.  The 
skeletons  of  quadrupeds  found  in  mines  and  cavities  of  cal- 
careous rockj  he  considered  as  recent,  compared  with  the 
marine  remains  of  which  such  rocks  were  composed.  The 
entire  skeleton  of  an  elephant  was  found  in  a  mine  near 
Wirksv\orlh.  Mr.  Bakewell  supposed  that,  in  this  instance, 
a  cave,  once  open  to  the  day,  had  been  closed  by  stalacti- 
tical  formations  ;  which  is  frequently  the  case.  From  these 
fossil  remains  in  the  niineral  kingdom,  Mr.  Bakeuell  said 
it  might  be  inferred,  that  the  creation  of  man  was  posterior 
to  that  of  other  animals,  and  took  place  long  after  those 
mighty  convulsions  which  elevated  part  of  our  present 
lands  and  continents  from  the  bottom  of  the  ocean. 

Second  Lectiire  ■ — Mr.  Bakewell  described  the  qualities  of 
the  four    earth?,   sdex,   clay,   lime  and  magnesia,    which, 
with  the  oxide  or  rust  of  inn,  compose  all  the  great  masses 
of  matter  found  on  the  surface  of  our  globe.     In  some  in- 
stances they  are  combmed   with  the  sulphuric  or  carbonic 
acids.    These  few  eleinents  entering  into  combinations  with 
each   other,  constitute  the  great  variety  of  stones  found  in 
the  mineral  kingdom  ;  and  it  was  not  difficult  for  a  person 
entering  on  the  study  of  mineralogy  to  ascertain  the  earths 
whose  qualities  were  m.ost  predominant  in  each  kind  of  rock. 
The  ro<  ks  called  primary  contain  no  organic  remains,  they 
are  chitfly   composed  of  siliceous  earth    (except  primitive 
limestone),  they  are   generally  hard    and  crystalline.     Of 
these  the  most  important   is    granite,  being  considered  by 
manv  jreolooists   as   the  foundation   rock  on  which  all  the 
others  are  laid.  Next  to  granite  are  usually  found  the  differ- 
ent slate  rocks,  known  by  the  names  of  gneiss,  and  micaceous 
and  argillaceous  schist:  of  these  specimens  were  exhibited, 
and  their  nature  and  localities  described.    Mr.  Bakewell,  in 
stating  the   different    parts  of  England  and  Wales    where 
the  primary  rocks  appear,  said,  it  had  been  erroneously  as- 
serted that  there  are  no  granite  rocks  in   Cumberland  and 
Westmoreland  ;  on  the  contrary,  there  are  in   both  these 
counties,  rocks  of  highly  crystalline  large-grained  granite, 
of  which  he  produced  specimens.   Most  of  the  other  roc^s 
called  primary,  generally  exist  in  beds  of  difl'crent  depths 
amongst  the  slate  rocks,  or  cover  them  in  vast  masses,  and 
vvhich  appear  to  have  been  of  more  recent  formation. 
The  arrangement  of  rocks  in  the  primary  mountains  of 
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Great  Britain,  and  different  parts  of  Europe  and  America, 
were  explained   by  drawings  and   sections.     The   highest 
point  at  which  granite  is  found  in  Europe  is  15,000  feet ;  in 
South  America  granite   has  not  been  observed  higher  than 
1 1,000  feet ;  but  in  that  country  the  granite  and  slate  rocks 
are  covered   with   immense  beds  of  porphyry  and  basalt, 
which  Mr.  Bakewell   said  he  was  inclined  to  believe  were 
the  products  of  subterranean  fires.     The  rocks  that  lie  next 
to  the  primary  have   been    called   transition  rocks,  from  a 
fanciful  supposition  that  they  were  formed  when  the  earth 
was    passing  from  an  uninhabitable  to   a   habitable  state. 
These  principally   consist   of  particular  lime  rocks,  and  a 
rock  called  bv  the  Germans  grauwacke,  which  is  a  kind  of 
coarse  slate   intermixed    with    fragments    of  other   rocks. 
These  lime  rocks  form  entire  mountains  in  Yorkshire,  Der- 
byshire, and  part  of  North  Wales.     Mr.  Farey,  in  his  late 
survey  of  Derbyshire,  has  described  the  undermost  lime- 
stone of  that  county  as  the  lowest   rock  in  England;  but 
Mr.   Bakewell   observed,   that  the  same  limestone   which 
dips  under  the  surface  in  the  northern  part  of  Derbyshire 
rises  up  again  in  the  north-west  of  Yorkshire,  and  is  there 
found  to  rest  upon  slate.     In  Shropshire  and  Wales  similar 
limestone  with  similar  metallic  veins  also  rests   upon  slate, 
'     and    this  slate  in   all  probability  rests  upon  granitic  rocks, 
thouo'h  the  granite  is  not  sufficiently  elevated   to   be  seen,^ 
excepi  on  the  western  verge  of  England  and  Wales.     The 
primary  and  first  order  of  secondary  rocks  are    the  reposi- 
tories of  metallic  ores.     In  the  hme  rocks  of  this  class  the 
most  extensive  caverns  are  found,  some  of  which  were  de- 
scribed with  sections,  explaining  their  formation  by  subter- 
ranean   currents.      Mr.   Bikewtll    stated   the   influence   of 
elevated    mountains    on    the    temperature   of  the  adjacent 
countries,  which,  he  observed,  might   in   some  degree  be 
measured  by  the  period  at  which  snow  disappears  from  their 
summits.     In  sonte  few  instances,  he  said,  snow  had  con- 
tinued the  whole  year  on  the  summit  of  Crossfell  in  Cum- 
berland.    The  influence  of  mountain  scenery  even  over  the 
untutored  mind  was  in   many  n'aiions almost  indelible,  and 
created  a  strength  of  local  attachment  which  was  not  known 
to  exist  in  the  inhabitants  of  flat  and  more  fertile  districts. 
The  lecturer  particularly  recommendtd    to  the  opulent  in- 
habitants of  large  cities,  an  occasional  residence  among  the 
iDountains  ;  where  he  observed  they  might  contempiatt;  the 
grand  features  of  creation,  and    revive   their  taste   for  the 
sublime  beauties  of  nature;  and    from  whence  they  could 
scarcely  fail  to  return  with  invigorated  health,  and  with  a 

certain 
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tertain  freshness  of  mind  which  would  enable  them  to 
discharge  with  greater  alacrity  the  duties  of  active  and  so- 
cial life. 

GEOLOGICAL    SOCIETY. 

March  6. — Sir  Gcorjie  Clerk,  Bart.  M.P.  was  elected  an 
ordinary  member  oi  the  Society:  and  several  presents  of 
books  were  announced. 

An  additional  notice  by  Arthur  Aikin,  Esq.  Sec.  Geo. 
Soc.  respecting  a  green  waxy  substance  found  in  the  alluvial 
soil  near  Stockport,  was  read. 

The  purport  of  this  notice  was  to  mention  the  discovery 
of  a  similar  substance  at  the  foot  of  the  hdl  of  Menil 
Montant  near  Paris,  by  M.  Patrin.  It  there  occurs  in  al- 
luvial sand  accompanied  by  fresh-water  shells. 

A  communication  addressed  to  the  Secretary  by  the 
Hon.  Htnry  Grey  Bcnnet,  M.P.  respecting  a  whin  dyke  in 
Northumberland,  was  read. 

The  dyke  here  described  is  best  seen  at  Beadnel-Bav, 
where  it  torms  a  kind  of  pier  about  27  feet  wide  and  300 
yards  long.  It  rises  in  a  perpendicular  position  through 
several  beds  of  stratified  rocks,  without  occasioning  any 
change  in  their  dip  or  direction.  But  the  qualities  of  the 
different  strata  where  they  are  in  contact  with  the  dyke, 
differ  very  notably  from  those  exhibited  by  the  same  strata 
at  a  little  distance  from  the  dyke.  The  limestone  in  par- 
ticular of  both  the  beds  that  are  cut  thnuigh,  is  harder, 
more  granular  and  sparry  in  the  vicinity  of  the  d)  ke,  and  is, 
furtlier,  incapable  of  being  burnt  into  good  lime. 

The  reading  of  Mr.  Phillips's  paper  on  the  native  oxide 
of  tin  of  Cornwall,  was  continued. 

Before  entering  into  the  crystallographical  history  of  this 
substance,  Mr.  P.  makes  some  remarks  on  the  kind  of  cry- 
stals best  adapted  for  goniometrical  researches,  and  states 
his  reasons  for  preferring  the  more  minute  crystals  to  the 
larger  ones,  and  the  reflecting  gonionieter  of  Dr.  Wollas- 
ion  to  that  in  common  use.  He  then  proceeds' to  state  the 
means  bv  which  he  succeeded  in  obtaining  fractures  exhi- 
biting the  structure  of  the  crystal  ;  from  which  it  ap])ears 
that  Its  primitive  form  is  that  of  an  octahedron  composed 
of  two  pyramids  united  by  their  bases  which  are  square, 
and  that  this  is  further  divisible  through  both  its  diagonals 
into  irregular  tetrahedrons. 

March  20.— William  Blake,  Esq.  F.R.S.  and  the  Right 
Hon.  Lord  Compton  were  elected  ordinary   members  of 

the 
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the  Society ;  and  several  presents  of  books  and  minerals 
were  announced. 

The  reading  of  Mr.  Phillips's  paper  on  the  native  oxide 
of  tin  of  Cornwall,  was  conchided. 

After  describing  the  prin)ilive  figure  of  this  substance, 
Mr.  P.  proceeds  to  an  enumeration  and  description  of  those 
modificdtions  with  their  varieties  which  have  been  observed 
by  him,  and  specimens  of  which  arc  at  present  in  his  ca- 
binet. 

After  describing  twelve  modifications,  the  paper  con- 
cludes with  details  of  those  compound  crystals  usuallv  called 
raacles;  of  the  slill  more  compound  ones  which  are  formed 
by  the  junction  of  two  macles,  and  of  the  most  complicated 
of  all,  which  are  macles  of  macles. 

A  description  of  Castle  Hill  near  Newhaven  in  Sussex, 
by  Hen.  Warburton,  Esq.  Ord.  Mem.  Geo.  Soc.  was  read. 

Castle  Hill  is  a  small  circular  elevation  composed  of 
nearly  horizontal  beds,  lying  above  the  chalk  in  the  fol- 
lowing order,  beginning  from  the  most  recent : 

1.  Sand  and  rounded  flint  ptbbles. 

2.  A  congeries  of  oyster  shells. 

3.  A  bed  of  broken  bivalve  shells_,  chiefly  of  the  genus 
Venus. 

4.  A  bed  of  blue  clay  inclosing  a  seam  of  martial  py- 
rites three  or  four  inches  thick,  composed  entirely  of  casts 
of  bivalve  and  turbinated  shells. 

5.  A  bed  of  indurated  m.arl,  the  lower  part  of  which  is 
obscurely  slaty,  and  contains  between  its  lamince,  leaves 
apparently  of  some  tree  of  the  willow  tribe  converted  into 
coal. 

6.  A  seam  of  coal  three  or  four  inches  thick. 

7.  Marl  of  a  sulphur  yellow  colour,  including  large  cry= 
stals  of  gypsum. 

8.  Sand. 

9.  Chalk. 

A  notice  respecting  an  accidental  sublimation  of  silex, 
by  Dr.  M'CuUoch,  Ord.  Mem.  Geo.  Soc.  was  read. 

A  mixture  of  the  oxides  of  tin  and  lead  was  put  into  an 
earthen  crucible,  and  covered  by  another  inverted  over  it: 
the  mass  was  cxpo-sed  to  a  high  heal,  and  on  opening  the 
crucibles  the  empty  part  of  each  of  them  was  found  lined 
with  capillary  shining  crystals ;  which  by  the  usual  me- 
thods of  analysis  proved  to  be  pure  silex. 


WERNERIAN 
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VVERNERIAX    XATOKAL    HISTORY    SOCIETT. 

At  the  meeting  of  this  Society  on  the  ISth  of  Jaunary, 
Professor  Jameson  read  a  paper  on  porphvry,  in  which   he 
described   several  sptcies  ot  transition-porphyry,  as  occur- 
ring a'ongwith  grey  wacke,  &c.  in  diiFertnt  parts  of  Scot- 
land.   He  also  gave  a  particular  account  of  flcelz  porphyry, 
which  likewise  occurs  in  Scotland,  and  appears  to  belong 
to  the  old  red  sandstone  Ibrmation.     The  Professor  conjec- 
tured that  this  floetz  porphyry  may  be  the  mother-stone  of 
the  porphyritic  felspar  lavas  which  are  found  in  some  coun- 
tries, and  consequently  that  lavas  mav  occur  in  rocks  of  an 
older  date  than  those  of  the  newest  flcetz-trap  serjes. — At 
the  same  meeting,  Mr.  E.W.  Leach  read  a  description  of  two 
species  of  shark   found  in   the  Scottish  seas,  illustrative  of 
a  proposed  subdivision  of  the  genus  Squalus  of  Linnsus. 

At  the  nieeiing  on  the  1st  of  February,  a  communication 
from  Lieutenant-colonel  Imrie  was  read,  containing  an  ac- 
count of  the  district  of  country  in  Stirlingshire  called  the 
Campsie  Hills,  illustrated  by  some  curious  geological  facts 
observed  by  the  Colonel  on  the  coast  of  the  iVIediterranean. 
The  Campsie  Hills  consist  of  trap-rocks  of  great  thickness, 
under  which  sandstone  occurs  ;  and  below  this  lie  beds  of 
limestone,  with  slate-clay,  clay- ironstone,  and  some  seams  of 
coal.     The  trap  is  in  some  places  distinclly  columnar,  and 
in  many  other  places  it  show.s  a  tendency  to  this  form.    He 
observed,  that  these  circumstances  misiht  jiive  occasion  to 
some   geologists  to   class   the  trap  of  the  Campsie  district 
with  volcanic   products;  of  which,    however,    he  saw   no 
symptom.     He    then    pointed   out,   that  nature    produces 
these  forms  both   in  the  moist  and   in  the  dry  way,  and 
gave  examples  of  both.      In  the  moist  way,   he  said  that 
these  fornis  are  seen  in  greatest  perfection  in  warm  climates, 
and  drew  his  example  in  this  mode  from  the  coast  of  Africa, 
near  the  site  of  ancient  Carthage;  where  a  small  lake,  with 
a   dtC'p  clay  bottom,  had  been   drained  by  the  accidental 
breaking  down  of  apart  of  its  barrier,  and  where  the  clay 
•    deposit   had  split   into  vertical  coliunns  eighteen  feet  hioh, 
and  from  a  foot  and  a  half  to  three  feet  in  diameter.     The 
example  in  the  dr.y  way  he    took  from   the  island  of  Fela- 
cuda,  one  of  the  most  western  of  the  Li  pari  islands.     In 
the  lavas  of  that   island  which  have   taken   the  colunmar 
form,    he  mentioned  having  seen   obsidian    and    pumice, 
which  had  been  in  flow  with   the  lava,  and  are  seen  com- 
bined in  what  he  termed  one  of  its  congealed  streams. 

IMPERIAJ. 
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REPORT  OF  THE  PROCEEDINGS  OF    THE    IMPERIAL   INSTI- 
TUTE OF  FRANCE*  DURING  THE  YEAR  1811. 

Mathematical  Departinent. 

(Drawn  up  by  M.  Delambre,  Perpetual  Secretary.) 

Methods  for  definite  integrals,  and  their  application  to  pro- 
iahilitiea,  and  particularly  to  the  invest'igation  of  the  mean 
which  must  he  fxed  7ipon,  among  the  results  of  observa- 
tions.  By  Count  Laplace. 

The  theory  of  Probal)ilities  is  one  of  those  to  which  M. 
Laplace  has  directed  his  attention  since  his  entrance  upon 
his  career  as  an  analytical  philosopher,  and  to  which  at 
different  periods  he  has  made  many  valuable  additions.  Be- 
sides several  important  memoirs,  which  he  has  pubHshcd 
in  the  volumes  of  the  Academy  of  Sciences,  or  of  the  In- 
stitute, he  has  elucidated  the  subject  also  in  his  lectures  at 
the  Normal  school,  in  his  Systeme  du  Monde,  &c. 

Thus  bv  extending  his  information,  and  by  the  clear  ac- 
count which  he  has  given,  he  has  enabled  every  person  to 
foru)  an  idea  of  the  most  profound  part  of  the  mathemati- 
cal sciences. 

The  publication  to  vi'hich  we  now  refer  is  particularly 
adapted  to  geometricians  who  are  sufficiently  advanced  in 
that  science  to  understand  count  Laplace's  Analyse  Sa- 
vavte.  It  is  a  sufficient  eulogium  on  that  work  to  mentiori 
that  the  Academy  of  Sciences  announced  its  title,  but  left 
its  merits  to  be  detcrniined  by  those  who  peruse  it ;  and  we 
are  under  the  necessity  of  following  their  example.  Of 
the  two  branches  which  distinguish  this  new  work  of  count 
Laplace,  the  first  is  merely  a  short  historical  introdilction, 
from  which  no  abbreviation  can  be  made  without  rendering 
it  obscure  and  incomplete  :  in  this  part  we  find  some  novel 
observations  respectmg  the  existence  of  different  branches 
of  the  modern  analysis,  especially  the  passages  relating  to 
finite  and  infinite,  aud  also  to  real  and  imaginary  quan- 
tities. 

The  second  division  of  the  work  shows  that  all  analytical 
researches  are  easier  unravelled  than  extracted. 

The  author  confesses  that  he  has  reserved  various  demon- 
strations on  the  subject  I'or  a  work  which  it  is  his  inten- 
tiozi   to  publish  very  soon,   on  Probabilities.     We   cannot 

*  This  is  ihc   title  nov/  assumed  by  the  French  National  Institute.— 
Tians. 
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do  better  than  conclude  by  giving  this  information,  which 
assuredly  will  excite  the  curiosity  of  all  geometricians.  If 
a.noiigst  the  applications  which  Count  Laplace  makes  of 
his  formulae,  we  perceive  a  point  which  concerns  two  ce- 
lebrated analytical  philosophers,  it  certainly  should  r?nd  a 
place  in  the  present  sketch. 

It  is  that  passage  in  which  Count  Laplace  mentions 
small  squares  (petits  carrces).  He  says  that  the  method 
proposed  hy  Messrs.  Legendre  and  Gauss  corrects  the  ele- 
ments in  the  most  precise  manner.  The  learned  who  have 
not  met  with  these  works,  it  is  probable  may  wish  to 
know  this  method  of  those  eminent  geometricians  who 
have  already  gained  so  much  honour  by  their  labours. 

M.  Legendre,  when  he  directed  his  attention  to  the  pro- 
blem of  the  comet  in  March  ISO?,  first  furn.shed  astrono- 
mers vv'ith  a  certain  rule  to  guide  them  in  tiieir  number  of 
approximative  equations,  much  superior  to  those  unknown 
quantities  the  value  of  which  it  was  left,  them  to  ascertain. 

The  inevitable  error  of  the  observation  on  which  the 
equations  are  established,  renders  it  impossible  to  explain 
them  all  at  once,  and  in  taking  the  result  of  the  svstem  of 
the  observations  it  does  not  give  more  explicit  satisfaction; 
all  that  can  be  gained  is,  that  the  errors  are  as  trifling  as 
possible — that  they  are  equally  distributed — and  that  none 
of  them  exceed  the  probable  errors  of  the  observations.  To 
approach  nearest  to-  the  real  value,  M.  Legendre  proposes  a 
principle  by  which  the  sum  of  the  squares  of  the  errors 
must  be  a  minimum. 

This  method,  which  he  onlv  mentions  without  giving  the 
analyses  of  it,  he  has  made  the  subject  of  an  Appendix  at 
the  end  of  his  Memoir,  and  in  which  he  gives  some  further 
developments.  It  is  his  opinion,  that  of  all  the  principles 
proposed  on  this  subject,  there  are  none  more  general,  more 
exact,  or  more  easily  to  be  applied.  By  this  means,  he  con- 
tinues, there  is  established  amongst  the  errors  a  kind  of 
equilibrium  which  prevents  the  extremes  from  being  pre- 
valent. 

If  by  any  singular  event  it  were  possible  to  obliterate  all 
the  errors,  he  shows  that  it  could  only  be  done  infallibly  by 
his  method;  and  this  is  an  important  remark. 

if  after  having  determined  the  unknown  quantities  we 
carry  the  value  of  them  into  each  of  the  equations,  instead 
of  seeing  them  reduced  to  zco  ;  in  gcnerai  '^e  shall  fi^id  a 
value  which  u  ill  be  for  each  of  the  observations,  the  errors 
oi  the  elements  corrected,  and  it  is  impo^siide  to  dimmish 
their  errors  without  augmenting  the  sum  of  their  squa:  es. 
Vol.  39.  No.  16 7. -Maj-c/i  1812.  Q  M.  Le- 
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M.  Legendre  next  proves  that  the  rule  by  which  a  mean 
rriay  be  obtained  from  the  result  of  different  observations, 
arises  from  a  very  simple  principle  of  the  smaller  squares. 

This  information  is  of  much  importance,  as  far  as  it  au- 
thorizes the  astronomers  to  take  the  value  of  several  hun- 
dred observations  lo  form  a  final  equation  from  them, 
which  will  present  the  means  of  thus  uniting:  several  groups 
of  particular  equations,  to  form  as  manv  final  equations  as 
may  be  judged  proper,  and  applying  the  method  of  the 
small  squares  without  engaging  in  endless  calculations. 

This  remark  might  of  itself  be  considered  as  a  port  of 
demonstration  ;  but  afterwards,  by  a  happy  reconciliation, 
M.  Legendre  refers  his  formulae  to  those  bv  which  wl-  find 
the  centre  of  gravity  of  several  equal  masses  placed  arouncj 
several  given  points.  He  concludes  that  his  principle  iti 
some  measure  makes  known  the  centre,  around  which  are 
ranged  all  the  results  furnished  by  experience  in  the  neatest 
manner  possible. 

To  explain  the  method  still  further,  after  havinor  applied 
it  to  perfect  the  elements  of  his  comet,  he  applies  it  to  the 
last  measurement  of  the  meridian.  He  had  to  determine 
the  most  probable  flattening  which  resulted  from  the  four 
arcs  measured,  and  the  correction  of  the  43th  degree  pretty 
nearly  ascertained  by  the  members  of  the  commission. 

These  two  unknown  quantities  must  be  found  by  keeping 
as  close  as  possible  to  the  five  observed  latitudes. 

He  expresses  the  errors  of  five  latitudes  cnfonction  of 
the  two  unknown  quantities,  and  his  method  conducts 
him  to  a  flattening  {applatissement)  of  -\-^,  and  to  a  45th 
degree  weaker  than  had  been  supposed  by  twelve  toises  and 
a  half.  This  flattening  appeared  to  him  to  be  too  strong, 
and  its  degree  too  small;  but  the  errors  of  the  latitudes 
scarcely  exceed  the  errors  which  we  may  fairly  suppose  to 
exist:  he  afterwards  supposes  the  flattening  asat-^^^;  but 
then  the  errors  of  latitude  found  by  his  method  go  the 
length  of  3,  4,  and  frequently  nearly  6"  ;  which  is  scarcely 
credible. 

Such  are  the  principles  of  M.  Legendre:  we  take  the 
opportunity  of  mentioning  him  here,  because  his  memoir 
having  been  printed  in  another  shape,  they  have  not  named 
him  in  the  volume  of  the  Institute. 

In  his  Precedents,  written  upon  the  arc  of  the  meridian, 
M.  Legendre  had  not  in  any  way  mentioned  the  method 
which  he  has  denominated  that  of  small  squares,  [rnoindres 
cairecs,)  which  appears  to  decide  that  in  1799  he  was  not 
in  possession  of  them. 

Boitco- 
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Boscovich  long  since  had  it  in  contemplation  to  make 
the  snm  ot  the  positive  errors  equal  with  the  negative  ones  ; 
and  all  astronomers  have  had  this  object  in  view  in  the  con- 
si  ruction  of  their  tables.  He  also  maintained  that  the  sum 
of  errors  without  the  distinction  of  signs  was  the  least  pos- 
sible ;  which  is  likewise  the  opinion  of  all  astronomers: 
but  to  be  more  certain,  he  gave,  according  to  his  custom,  a 
graphical  construction  of  the  problem,  to  which  a  calcula- 
tion may  be  applied  when  greater  nicety  is  required.  It 
is  to  be  observed,  that  he  introduces  the  centre  of  gravity 
of  all  the  extreme  points  of  the  ahscissce,  which  in  his  con- 
struction represent  the  degrees  measured :  because  it  was 
also  on  account  of  the  figure  of  the  earth  that  he  under- 
took  his  researches. 

Count  Laplace,  in  adopting  the  principal  opinions  of 
Boscovich,  treated  the  same  problem  in  a  more  analytical 
and  more  riiiorous  manner  in  the  2d  vol.  of  his  Mecanique 
Celeste;  and  he  was  led  to  a  flattening  oi' rroy  almost  as 
great  as  that  of  M.  Legendre  :  his  45th  degree  differed  a 
Jitlle  less  from  the  arc  adopted,  and  the  errors  of  their  lati- 
tudes were  nearly  the  same.  Thus  two  methods,  absolutely 
different,  led  to  results  almost  identical. 

M.  Gauss,  in  his  Theory  of  the  Motions  of  Celestial 
Bodies,  published  I6O9,  endeavours  to  determine  the  degree 
of  probability  of  a  system  of  elements  for  a  planet  from  a 
considerable  number  of  observations.  He  soon  meets  with 
an  insoluble  equation,  which  forces  him  to  take  another 
course.  He  inquires  upon  what  function,  taken  tacitly  as 
the  base,  the  principle  vulgarly  adopted  is  supported,  and 
what  is  the  value  of  the  mean  result  between  several  obser- 
vations equally  well  made,  which  value  is  not  rigorously 
exact,  but  only  probably  so  ?  By  this  inverted  course  his 
demonstration  is  very  analogous  to  thai  of  M,  Legendre. 

Setting  out  from  an  elegant  theorem  ^f  Count  Laplace, 
he  arrives  at  a  function  which  gives  expressly  the  sum  of 
the  squares,  which  ought  to  be  a  minimum.  Hence  he 
concludes,  that  the  principle  of  the  small  squares  has  the 
same  certainty  with  the  common  principle  which  allows  the 
greatest  probability  to  the  arithmetical  method.  But  he 
remarks  that  this  consequence  cannot  be  correct  but  on  the 
supposition  that  all  the  observations  are  entitled  to  the  same 
confidence  ;  and  in  order  to  render  the  principle  more 
general,  he  multiplies  each  of  the  squares  by  a  co-efficient, 
which  expresses  the  probability  of  the  observation  to  which 
he  refers ;  and  it  is  the  sum  thus  modified  which  ought  to 
be  a  minimum.     He  afterwards  examines  whether  the  eli- 
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mination  of  the  unknown  quantities  be  at  all  times  possible, 
and  by  what  Uiode  of  calculaiion  it  may  be  rendered  practi- 
cable, in  certain  cases  in  which  it  does  not  appear  to  be  so. 
He  adds,  that  this  subject  may  give  xV-,&  to  several  neat 
analytical  inquiries,  to  enter  upon  which  would  carry  him 
too  far  from  his  principal  object  :  h"e  postpones,  therefore, 
to  another  occasion  the  methods  of  reducing  numerical 
calculation  to  a  more  expeditious  alijarithm.  After  the  ex- 
ample of  M.  Leo:eudre,  he  entreats  calculators  not  to  seek, 
in  ihe  determination  of  the  known  co-efficienls,  a  pre- 
cision which  can  only  serve  to  lengthen  the  operations  in  a 
useless  manner. 
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XXXV.  Litellisence  and  Miscellaneous  Articles. 

PROFESSOR  Leslie's  discovery. 

X  HE  experiments  of  Professor  Leslie,  to  produce  ice  by 
evaporation  in  the  air  pump,  have  been  varied  and  extended 
in  France  by  Messrs.  Clement  andDesormes:  they  have 
proposed  to  apply  the  evaporation,  in  vacuo,  on  a  large 
scale,  to  the  drying  of  gunpowder ;  which,  being  done 
without  fire,  will  be  attended  with  no  danger. 

The  French  chemists  are  engaged  in  endeavouring  to  ap- 
ply the  evaporation  in  vacuo  (before  stated)  to  the  drying  and 
preserving  fruit  and  vegetables.  It  may  be  easily  conceived 
of  what  advantage  this  process  may  be,  particularly  in  the 
army  and  navy,  bv  preserving,  unchanged,  alimentary  sub- 
stances, and  also  by  diminishing  their  weight  and  bulk, 
when  they  are  to  be  sent  to  distant  parts  of  the  world. 

In  consequence  of  this  paragraph,  we  observe  that  Mr. 
Leslie  has  addressed  a  letter  to  the  Editor  of  the  Caledonian 
Mercury,  and  we  can  bear  testimony  to  the  truth  of  the 
Professor's  claims. to  the  discovery  ;  for  we  personally  wit- 
nessed the  demonstration  of  his  theory  while  in  London 
last  year,  when  he  freelv  explained  the  various  important 
uses  to  which  the  principle  might  be  applied,  particularly 
bv  the  intro(kicli(m  of  the  apparatus  into  hospitals  in  sultry 
climnt'.s,  and  for  its  general  utility  in  domestic  purposes. 
We  uiu]er=;tand  that  he  has,  since  his  return  to  Edinburgh, 
improved  his  coolers,  so  as  to  produce  ice  in  large  quan- 
tities, by  much  inferior  powers  to  those  he  first  used. 

Dr.  KiLLY  is  now  printing  a  New  Edition  (the  fourth) 
of  his  Spherics  and  Nautical  Astronomy  with  considerable 
additions,  especially  m  what  relates  to  the  Lunar  Observa- 
tions, and  Practical  Astronomy  in  general. 
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To  Mr.  Tilloch. 
Sir, — Th.e  following  is  an  extract  from  the  Custom 
House  books  for  the  years  stattd^  upon  the  authenticity  of 
U'hich  vou  may  depend.  Can  any  of  your  pliil  )sophical 
or  medical  corre-ipondents  account  for  the  annual  con- 
sumption of  such  an  immense  quantity  of  narcotic  poison? 


Years. 

O-  u  .1   lb 

Coculus 
Inlic'js,  lbs. 

Nux    vo..:ica    in 

form  of  extract, 

lb<;. 

17  96 

i^OjtlQl 

i2,7y^-^ 

2,207 

1797 

7,183 

13,59-2 

2,391 

1798 

9,591 

7,892 

2,830 

1799 

24,<J14 

7,830 

19 

)800 

48,682 

31,567 

35,602 

ISO  I 

64,255 

30,334 

60,132 

1802 

24,316 

115,237 

184,377 

1S03 

26,549 

81,265 

88,873 

1804 

20,776 

56,696 

13,611 

1805 

16,111 

72,143 

1,092 

Meteorological  Ohservations  made  at  Clapton  in  Hackney , 
from  Feb.  2\,  to  .March  20,    1812. 

Feb.  21. — A  breeze  from  S.W.  blew  along  masses  of  ai' 
mulus,  while  cirrocumulus,  cirrus,  and  cirrostratus,  pre- 
sented various  appearances  in  a  higher  and  calmer  air.  The 
inosculation  of  the  two  siratas  occassionally  caused  slight 
nimbi.  The  wind  became  high  towards  evening,  with  hard 
showers  at  nii!;ht. 

Feb.  22. — Rough  gales  from  the  S.  all  day,  with  hard 
showers  of  rain  and  hail,  with  some  flashes  of  lightning 
and  claps  of  thunder;  in  the  fair  intervals  the  various  mo- 
difications appeared  in  different  stations. 

Feb.  23. — Clouds  in  two  altitudes,  the  lower  ones  mov- 
ing rapidly  in  the  wind  ;  in  the  evening  the  cirrostratus  pra- 
vailed,  while  low  flocks  of  scud  flew  under;  at  night  it  formed 
a  fine  veil  all  over  the  welkm,  exhibited  a  halo,  increased 
in  density,  obscured  the  moon  entirely,  and  ended  in  rain. 
W.  and  S.W. 

Feb.  i4. — Snow  which  had  fallen  during  the  night 
melted;  in  consequence  of  which,  and  of  the  late  hard  rain, 
Hackney  Brook  overflowed  ;  there  was  also  considerable 
flood  in  the  marshes  of  the  Lea.  Cloudy  morning  and  clear 
night.     N.  and  N.W. 

Feb.  25. — A  cold  S.  wind  with  much  cloud  in  different 
strata;  loose  ^ocky  cujuuU  below,  followed  by  rain  and 
wind.     The  marshes  of  the  river  Lea  flooded. 

Feb. 
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Feb.  2C. — Haze  in  the  morning,  fair  day  with  various 
clouds,  and  very  clear  at  night.     W. 

Feb.  27. — White  frosty  features  of  cirrostratus  and  others, 
followed  by  a  rainy  afternoon,  but  a  fair  nisfht. 

Feb.  28. — Fro£ty  morning  and  hazy  ;  fair  day,  cumuli, 
cumulostraluSy  and  cirrocumulative  masses  above  ;  a  sort  of 
vapour  intervened,  increasing  in  density  ;  ai  night  showers 
and  increased  lemperature. 

Feb.  29. — Foggv  early,  then  loose  ill-defined  cirri;  above, 
evmulus  and  cumulostratus ;  much  cloud  in  the  after- 
noon.    S. 

March  1. — Cumulus  and  curnulos trains,  subcirrocumU' 
latiue  masses  above  ;  in  the  evenmcr  petroid  cumulnstrati 
rose  in  mountains  all  round,  and  cirrostrati  increased  in 
density,  swelled  downwards,  inosculating;,  and  threatening 
nimbincatioii  ;  a  long  vertical  band  of  yellow  light  ap- 
peared above  the  sun,  occasioned  probably  by  refraction 
throutrh  a  thin  diffused  cirrostratus.     Wind  rose  at  ni2[ht. 

March  2. — A  north  wind  prevailed  all  day,  with  cumulo- 
stratus, and  occasional  formation  of  nimbi,  which  gave 
light  showers  of  snow  and  [lail  :  clear  night. 

Aiarcli  3. — Hoar-frost  and  overcast  sky,  followed  by 
small  rain  ;  very  dark  at  night.     S. 

March  4. — Misty,  followed  by  small  rain;  fair  interval^ 
during  the  night,  v.'ith  a  brisk  breeze  S.W.  and  N.W. 

March  5. — Clouds  in  different  altitudes ;  sunshine  at 
times  ;  a  breeze  from  N.W. ;  during  the  day  nimbi fication, 
oral  least  that  state  of  density  near  approaching  to  it,  was 
conspicuous  in  many  places.  Cirrostratus  spread  far  and 
wide,  in  the  evening  threatening  rain. 

March  6. — Rainv  nDrnina:  early,  when  it  cleared;  masses 
of  cumulus  floated  along  in  the  wind  as  usual,  and  in  a  re- 
gion niuch  higher  appeared  the  cirrus,  in  some  places 
stretched  along  in  bands,  in  others  ramifying  in  many  di- 
rections ;  here  wavv  or  like  granulations,  there  disposed  in 
tufis  ;  in  short,  it  preGented  all  those  various  and  ever- 
changing  figures  which  I  have  often  before  had  occasion  to 
speak  of,  as  denoting  a  great  irregularity  in  the  distribution 
of  the  electric  fluid,  to  which  tliis  clwud  appears  to  serve  as 
a  conductor.  T\\^  cirrocumulus  also  formed  in  many  jjlace^. 
Dark  cloudv  night. 

jSlarch  7. — Fine  morning,  and  a  breeze  from  W.  Flocks 
of  loose  cumulus  float  in  the  wind  ;  cirrostratus  stretclied 
along  rather  higher:  still  more  lofiy  the  cirrus  exhibits  itself 
under  a  variety  of  changing  forms,  forming  here  and  there 
cirrocumulus   of  multiform  appearance.     During  the  day 
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the   sky  became  quite  obscured,    and   rain   came   on   at 
night.  '  W. 

March  8. — Flimsv  cirnis  above  mountainous  ctimzdi^  then 
cyvndoitratuSj  and  showers  of  hail  and  rain  5  but  clear  night. 
N.  N.W. 

March  g,- — Oiiite  cle.ir  in  the  morning  ;  afterwards  cu- 
muU  increased,  and  the  sky  was  nearly  obscured  ;  a  shower 
came  on  about  three  ;  after  which  it  cleared,  when  I  ob- 
served cwnulostrati  with  cirrostraius  d!novt:  night  fair.  N- 
and  N.W. 

JMarch  10. — Overcast  morning;;  fair  day,  with  heavy  a/- 
muU,  &c.     N.N.W. 

March  11. — Sunshine  early  :  overca'^t  day,  but  dry  and 
pleasant  ;  the  kind  of  cloud  seemed  to  be  large  folded  ai- 
nndi,  approaching  to  ci/muloslraius.     N.  and  N.W. 

March  12. — Loose  cirrus a.nd  cirrocumidus  above  cumulif 
and  much  haze  ;  afterwards  quite  overcast. 

March  13. — Clear  morning  ;  afterwards  diurnal  cnmtdi 
arose,  an,d  flimsy  light  clouds  were  deposited  aloft,  followed 
by  ciimu/osiraftis  and  hail  showers,  with  a  brisk  north  wind. 

March  14. — C»-n«  and  others;  showers  in  the  afternoon. 
N.W. 

March  15.— Clear  morning;  afterwards  abundance  of 
cumidostratus^  with  some  show  ers  Oi  snow  and  hail.  Very 
plear  at  night.     N. 

March  16. — Cold  cloudy  day,  and  N.E.  wind. 

March  17- — Cold  raw  day:  sky  chiefly  clouded;  some 
snow  kept  falling  frequently.     N.  E. 

March  IS. — Fair  morning  ;  some  cumuli  and  cirrosfrati 
appeared  ;  afterwards  it  became  a  dark  cloudy  night.    W. 

Alarch  19. — Much  cumuLoitratus,  Sec.  By  night  I  ob- 
served a  corona  about  the  inoon.     S.  and  S.E. 

March  20. — Snow,  sleet  and  rain  in  the  morning  ;  small, 
rain  continued  falling  the  greatest  part  of  the  day. 

In  addition  to  the  observations  on  Mons.  De  Luc's 
Aerial  Electroscope,  which  I  communicated  in  your  Maga- 
zine for  June  and  July  last,  I  have  to  add,  that  subsequent 
observations  on  this  instrument  have  convinced  me,  that 
a  certain  degree  of  moisture  is  necessary  to  its  action  ;  but 
that  peculiarities  in  (he  state  of  the  atmosphere  vary  its 
kind  of  action ;  as,  for  instance,  the  regularity  or  irregu- 
larity, strength  or  weakness,  of  the  pulsation  of  the  bells, 
&c.  Sometimes  it  will  not  act  at  all.  Neither  will  the  ad- 
dition of  moisture  ever  cause  its  irregular  pulsation  to  be- 
come regular. 

Clapton,  March  20,  1812.  ThOMAS  FoRSTEJt, 
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N.B.  The  Barometer's  heiEjht  is  taken  atone  o'clock. 
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XXXVI.  Description  of  an  Improvement  on  La  Borda's 
Rejiecting  Circle.     By  Mr.  J.  Allan  *. 

Sir,  X  BEG  leave  to  inform  you,  that  on  Thursday  last,  I 
left  at  the  Society's  house,  a  mathematical  instrument, 
adapted  for  the  use  of  mariners,  which  1  wish  to  submit  to 
the  Society's  attention.  It  is  a  Reflecting  Circle,  com- 
monly called  La  Borda's  Circle,  for  the  purpose  of  taking 
altitudes  and  distances  at  sea;  and  which  I  have  greatly 
improved  lately,  by  fixing  the  shade  glasses  different  to 
what  had  heretofore  been  done,  with  some  other  improve- 
ments as  a  Reflecting  Circle.  The  late  Dr.  Mackay,  in  a 
publication  of  his  called  Mackay's  Longitude,  has  a  plate 
of  La  Borda's  orioinal  instrument,  but  the  shade  glasses  are 
so  fixed,  as  to  render  the  instrument  useless,  and  v.  hich  he 
was  convinced  of  on  my  pointing  out  to  him  the  fault  j 
he  said  he  would  alter  his  plate  to  my  method,  and  that  he 
would  state  it  as  my  improvement ;  but  his  death  soon  af- 
terwards prevented  it.  I  am  aware  the  Society  do  not  con- 
fer their  rewards  without  advantageous  qualities  to  merit 
their  sanction.  1  respectfully  say,  that  1  consider  my  in- 
strument to  have  merit,  both  in  oeconomy,  and  in  the  great 
improvement  made  on  the  plan  of  the  Reflecting  Circle 
first  invented.  1  shall  be  happy  to  point  out  this  to  the 
Society,  and  have  the  honour  to  be, 

Sir, 

Your  humble  servant, 

Elevviti's  Buildings,  Fetter  Lane,  Dec.  24,  1810.  JaMES    AlLAN. 

To  C.  Tmjlor,  M.D.  Sec. 

Sir, — Agreeably  to  the  intimations  of  the  Committee 
on  Thursday  evening  last,  I  beg  leave  to  explain  to  the  So- 
ciety, the  properties  of  my  improved  Reflecting  Circle  ;  and 
which,  with  a  Theodolite  attached  to  it,  would  be  useful 
both  to  the  m iriner  and  surveyor. 

The  Committee  inquired  what  sort  of  centre  or  axis  the 
instrument  had.  I  beg  leave  to  state,  it  is  an  improved  cme 
of  mine,  'i'he  former  wav  of  centerino;  this  instrument 
was  only  by  a  single  pin,  which  both  indexes  acted  upon  ; 
but  the  pin  had  so  little  bearing  in  the  index,  tliat  it  was 
not  sufllicitnt  to  keep  the  index-glass  upright  to  the  plane 

*  From  Transactions  of  the  Society  for  the  Encouragement  of  Arts,  ManiifaC' 

tures,  and  Commerce,  for  1811. The  silver   medal  of  the  Society  and 

twenty  guineas  were   voted  to   Mr.  Allan,  for  this  improvement.     Oa.e  of 
the^e  insc!"ume?irs  is  preserved  ii:  the  Society's  Repository. 
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of  tlVe  instrument  in  all  its  positions  ;  T  have  therefore  con- 
trived lo  put  what  is  called  in  our  business,  a  niaie  and  fe- 
male centre  or  axi<,  upon  a  simple  but  accurate  method. 

Permit  me  to  make  a  tew  observations  on  circular  instru- 
ments in  general.  1  believe  it  will  be  universally  allowed, 
that  it  is  easier  to  make  a  circle  nearer  to  truth,  with  respect 
to  its  horizontal  plane,  than  it  is  to  make  a  separate  part  of 
a  circle  so. 

A  sextant  is  only  the  sixth  part  of  a  circle,  and  is  got  flat 
by  means  of  a  plane,  as  near  as  the  maker  can  get  it,  but  is 
not  turned  on  its  own  axis  as  a  circle  is  ;  therefore  1  have 
no  doubt,  but  that  the  best  sextant  usually  made,  is  very 
short  of  the  horizontal  truth  of  a  sixth  part  of  a  circle;  and 
if  we  were  to  suppose  a  circle  made  of  six  of  the  usual  sex- 
tants, it  would  be  a  very  untrue  circle  with  respect  to  its 
horizontal  plane. 

It  has,  therefore,  been  a  general  desideratum,  that  a  cir- 
cular instrument  of  reflection  should  be  introduced,  of 
simple  construction,  easy  to  adjust,  and  convenient  tor  use. 
I  have  been  induced  to  make  several  circular  instruments 
of  reflection  in  various  ways,  but  none  upon  so  simple  a 
construction,  or  so  cheap,  as  the  present,  nor  so  well  cal- 
culated to  prove  any  untruth,  as  my  improvement  upon 
Borda's;  and  I  believe  it  will  now  be  generally  adopted  for 
use. 

There  have  been  great  numbers  of  Borda's  circles  made; 
I  myself  assisted  about  twenty-five  years  ago  to  make  many, 
also  since  I  have  been  in  business  for  the  last  twelve  years 
on  my  own  account,  but  I  never  found  any  of  them  to  give 
satisfaction  till  I  invented  the  present  improvement. 

Captain  M'Lennan,  u  ho  traded  to  South  America,  had 
one  of  Borda's  Circles  made,  similar  to  that  described  in 
Dr.  Mackay's  Longitude,  but  could  not  use  it  till  altered 
by  me  last  April. 

The  glasses  in  my  instrument  are  moveable  to  any  quar- 
ter that  a  person  may, wish  to  use  it  in;  and  by  taking  the 
same  angle  with  each  quarter,  it  affords  an  opportunity  of 
proving  the  correctness  of  the  instrument,  which  circum- 
stance I  hope  justifies  me  in  saying,  that  it  is  the  only  in^ 
strument  of  reflection  tliat  I  know,  so  well  calculated  to 
prove  itself.  I  beg  pardon  for  being  so  tedious;  1  assure 
you  that  I  can  make  the  instrument  better  than  I  can  write 
or  talk  about  it. 

I  have  the  honour  to  be,  sir, 
Your  humble  servant, 
Blcwitts  Buildings,  Jan.  16,  18H.  JaJMBS   AlLAN. 

To  C.  Taylor,  J^,D,  Sec,  Ve- 


Description  of  an  improved  Refiecting  Circle^       231 

Description  of  the  Drawing  of  Mr.  James  Ahh\^'s  Im- 
provement on  tile  Refecting  Circle  of  Borda.    PI.  \  • 

The  Reflecting  Circle,  first  invented  by  Tobias  Mayer  of 
Gottingen,  and  atterwards  improved  Hy  the  Chevalier  La 
Borda,  of  Paris,  is  an  instrument,  which  in  its  principle 
admits  of  snch  a  degree  of  accuracy,  as  to  be  ot  the  niost 
important  service  to  navigators;  but  it  has  hitherto  been 
constructed  in  such  a  manner,  that  the  inconveniences  at- 
tending the  use  of  it  have  prevented  its  general  adoption 
among  seamen ;  any  contrivances,  therefore,  tendmg  to 
diminish  these  inconveniences,  were  deserving  of  the  So- 
ciety's notice.  The  construction  of  Borda's  circle  as  they 
have  hitherto  been  made,  is  minutely  detailed  in  Dr.  Rees's 
New  Cyclopaedia,  article,  Circle;  and  the  mode  of  using 
it  is  there  explained  ;  it  will  be  therefore  unnecessary  to 
describe  any  thing  more  of  the  circle  delineated  in  PI.  \, 
than  is  essential  to  the  elucidation  of  the  improvements 
made  by  Mr.  Allan. 

The  first  of  these  is  in  the  mode  of  applying  the  dark 
glasses,  which  are  fixed  on  joints,  so  as  to  turn  back  out  of 
the  way,  in  the  same  manner  as  in  the  sextant;  in  the  old 
instrument  these  glasses  were  fitted  into  sockets  provided 
with  tenants  on  the  indexes,  and  fastened  by  a  milled  head 
screw,  which  took  nnicli  time  to  change  them  ;  the  second 
is  the  addition  of  double  verniers  to  the  index,  carrying  the 
telescope  and  horizon  glass  ;  these  read  upon  opposite  sides 
of  the  circle,  and  if  a  difl'erence  is  observed  betv/een  these 
readings  by  taking  the  mean  »;f  them,  the  error  arising  from 
any  ex-centriciiy  ihe  index  may  have,  will  be  corrected  •  r.nd 
the  third  consists  in  fixing  the  index  glass  upon  an  axis,  ac- 
curately fitted  into  the  centre  of  the  circle  ;  by  this  means  it 
is  assured  that  the  index  eUiss  in  turning  round,  shall  always 
be  exactly  perpendicular  to  the  plan?  ot  the  circle;  in  the, 
old  method,  when  the  index-bar  was  merely  fitted  on  a  pin 
fixed  in  the  centre  of  the  circle,  it  was  impossible  to  make 
the  circle  so  perfectly  flat,  or  keep  the  index  so  accurately 
in  contact  with  it,  as  by  having  an  axis.  To  explain  these 
improvements  more  perfectly,  the  reader  is  referred  to  plate 
V,  which  contains  a  perspective  view  of  the  instrument; 
A,  is  the  circle  with  six  arms  ;  B,  is  ihe  index  cairying  the 
telescope  C,  and  the  horizon-glass  D,  with  the  two  clusters 
of  dark  glasses  E  and  F;,  at  the  opposite  ends  of  this  index 
are  the  two  verniers  a  and  /;,  the  former  has  the  clamp  screw 
and  slow  movement  attached  to  it.  consisting  of  a  screw  c, 
which  fixed  the  index  to  the  circle;  and  d  is  the  tangent 
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screw,  which  will  move  the  index  a  small  quantity  when 
turned,  to  adjust  it  accurattly;  G  is  the  index  mirror 
screwed  upon  the  index  H,  which  has  al-o  a  vernier,  ar«d  a 
clamp  and  tangent  screw  ee,  sin)ilar  to  the  other;  I  is  the 
handle  by  which  the  instrument  is  held  when  in  use;  it  is 
fitted  to  a  socket  K,  which  is  screwed  to  the  centre  of  the 
circle,  and  is  unscrewed  from  the  circle  when  packed  a\\ay; 
the  handle  is  fitted  to  a  springing  socket,  so  as  to  turn  round 
upon  the  socket  K,  that  it  may  be  turned  to  any  side  of  the 
circle  fur  the  convenience  of  holding  it ;  it  may  be  fastened 
bv  a  jiiiall  milled  nut,  seen  in  the  figure  which  binds  the 
ends  of  the  spring;  socket  together  ;  L  is  a  magnifying 
glass  for  the  purpose  of  reading  the  divisions  of  the  ver- 
niers ;  it  is  fitted  upon  a  pin  screwed  into  the  indexes,  and 
may  be  applied  to  either.  The  figure  2  in  the  corner  of  the 
plate  is  a  section,  showing  the  construction  of  the  central 
part  of  the  circle,  where  M  is  a  section  of  the  thickness  of 
the  circle  with  a  hole  through  the  centre,  and  a  recess  turned 
out  in  the  lower  side  to  receive  a  centre-piece  N,  which  is 
fixed  in  with  three  small  screws;  a  hole  is  turned  in  the 
centre  of  this  piece,  and  an  axis  O  is  fitted  into  it  with  the 
utmost  accuracy,  this  axis  has  a  flanch  on  the  upper  end  by 
which  it  is  screwed  to  the  index  H,  and  upon  this,  the  un- 
der glass  G,  fig.  1,  is  fastened,  by  other  screws  passing 
through  a  piece  projecting  from  the  back  of  it;  the  axis  is 
held  in  its  place  by  a  collet  r,  fitted  on  a  square  part  of  it, 
and  held  fast  by  a  screw  s ;  beneath  this  a  piece  is  fixed  on 
in  the  centre  of  the  circle,  the  edge  of  its  tlanch  being 
shown  by  /  in  fig.  1,  it  is  pan  of  the  screw  which  holds  on 
the  spring-socket  K,  for  the  handle  I,  the  upper  end  of  the 
centre  piece  N  which  conies  up  above  the  circle,  is  turned 
extremely  true,  and  upon  this  the  index  B  is  fitted,  or 
rather  a  brass  ringi;  screwed  to  it,  so  as  to  turn  round  upon 
it  as  a  centre. 

The  telescope  C,  is  fixed  to  the  index  by  two  cocks  and 
bv  two  screws  xx,  in  these  it  can  be  raised  up  or  lowered, 
lo  adjust  the  different  brightness  of  the  two  objects  seen  in 
the  horizon-glass  D,  the  one  reflected  from  the  central 
mirror  G,  and  the  other  seen  directly  through  it;  the  dark 
glasses  at  E,  are  intended  to  moderate  the  light  of  the  sun, 
in  passing  from  the  index  to  the  horizon  glasses  ;  the  frames 
containins  these  glasses  have  holes  E  through  ihein,  to  see 
through  the  telescope  and  horizon-glas*,  the  other  dark 
glasses  F,  are  situated bihind  the  horizon-glass  D,  and  may 
be  turned  up  or  down  as  occasion  requires. 

The  instrument  is  used  in  the  same  manner  as  the  coip- 

mon 
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men  Reflectine  Circle  ;  the  angle  being  first  takt-n  on  one 
side  (4  the  parallelism  of  the  <ilasses,  and  then  on  the  other;, 
so  that  the  angle  is  doubled,  then  it  is  repealled  on  a  IVebh 
part  ot  the  circle,  as  many  times  as  the  observer  tiiinks  pro- 
per, and  the  product  divided  by  the  number  of  observations 
taken;  the  mode  of  taking  these  observations  is  explained 
at  full  in  Dr.  Rees's  Cyclopaedia,  and  in  Dr.  Mackay's  pub- 
lication on  the  means  of  findinij:  the  longitude. 


XXXVn.  Further  Extracts  from  the  first  Volume  of  the 
Report  to  the  Board  of  Agriailture  on  Derby  shire.  By 
Mr  John  Fauhv  Sen.,  giving  an  Account  of  the  princi- 
pal narrow  Rocky  Valleys,  of  the  Strata  intersected 
and  exposed  by  their  Excavations,  and  in  the  most  noted 
Cliffs,  Caverns,  CSc.  therein  :  of  the  Cliffs  in  the  ividei- 
Valleijs,  and  of  the  modern  Slips  or  Sliding  of  Tracts  of 
argillaceous  Strata  in  their  Sides,  <j#c. 

J.  HE  Rocky  parts  of  Derbyshire  and  its  environs  furnish 
numerous  instances  of  narrow  Valleys,  or  Dales  (Combes), 
with  precipitous  and  rocky  sides,  often  exhibiting  very  fine 
Rock  Scenery,  which,  as  objects  of  curiosity  and  interest 
to  the  Traveller,  seem  to  require  some  notice  in  this  place  : 
and  being  able  to  mention  the  most  striking;  particulars, 
relating  to  the  stratification  of  each  of  such  Valleys,  the 
following  list  will,  I  hope,  interest  the  Miner  and  the  Geo- 
logist, as  pointing  out  the  best  situations  for  examining  and 
comparing  the  edges  of  corresponding  strata,  on  the  two 
sides  of  a  valley,  the  ledges  of  Rock  in  its  bottom,  and  of 
studying  the  truly  surprising  and  powerful  causes  which 
have  operated, in  the  excavation  of  such  Valleys;  a  subject 
which  will  be  further  elucidated,  by  the  account  of  the  beds 
of  the  different  Rivers*,  in  Section  VI.  of  this  Chapter. 

An  Alphabetical  List  of  the  Narnes  of  the  principal  narrow 
and  Rocky  Valleys,  or  Defiles,  with. precipitous  Clifff, 
in  and  near  to  Derbyshire,  describing  their  Situatio?is,  the 
Strata  exhibited  in  their  Sides  and  Bottoms,  and  the 
Names  of  the  most  noted  Rocks,  Caverns,  13" c.  in  each. 

Barbrook  Dale,  NE  of  Baslow,  about  4  m.  long,  E  of  Dcr- 
went  River,  in  a  NE  direction;  Cliffs  and  loose  blocks 
of  1st  Grit  Rock,  a  lead  Qupola,  slag-mill  and  Sulphur 
work  in  it. 

•  [This  account  will  be  found  in  my  last  Number  p.  192. — Editor.] 

R3  Bercs- 
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Beresford  Dale,  SSW  of  Hartington,  between  Derbyshire 
and  Staffordshire,  extending  about  _,  m.  S,  along  the  course 
of  Dove  Ri"er,^in  4th  Lime  ;  ruins  of  a  Cavtie. 

Bonsai  Dale.  S  of  the  Town,  extendinir  nearlv  W  9  m, 
from  Cro.uford  Town  to  GriflTe  and  Via-Gellia  Dales, 
with  branches  on  the  nocth  up  to  i lie  Town  ;  is;,  2nd, 
3rd,  and  4th  Lime  Rocks,  and  1st,  2nd,  and  3rd  Toad- 
Btones,  Tufa  at  Marygrot  Sprmg,  Hot  Springs  formerly: 
very  deep  and  strikuig,  with  a  good  Turnpike  Road 
through  it,  towards  Buxton  :  it  has  two  lead  Cupolas  and 
slag-mills,  a  Sulphur  work.  Calamine  works,  a  Stone 
Sau'-mill,  &c.  in  it*. 

Bradford  Dale,  S  and  SW  of  Yolgrave,  extending  about 
SW  11  m.  from  Lathkil  Dale;  Shale,  1st  Lime,  and  1st 
Toadstone  (in  the  River  SW  of  Yolgrave),  Slither,  or 
indestructible  and  barren  Lime-rubble  on  its  sides;  a 
prodigious  large  Spring  at  IVIiddleton. 

BradwelT  Dale,  S  of  the  Village,  extending  thence  S  about 
I  VI.  in  1st  Lime^  with  black  Chert  nodules  in  very  re- 
gular layers. 

Brook  -  bottom  Dale,  NNW  of  Tideswell,  extending 
about  1^  m.  from  the  Town,  2nd  Lime,  and  2nd  Toad- 
stone  (in  the  Brook  at  its  NW  end)  ;  Black  Marble  of 
the  2nd  Lime  Rock  is  dug  here,  an  ebbing  Well  for- 
merlv;  Road  through  it,  towards  Chapel-cn  le-Frith. 

Burbadoe  Dale,  NNE  of  Neiher  Padley,  extending  NNE 
abouri7?2.  in  Ist  Grit,  with  Mill-stone  Quarries. 

Callenge  Dale,  SE  of  Monyash,  a  branch  from  Lathkil  Dale 
S,  1st  Lime,  Slither. 

Cave  Dale,  SW  of  Castleton,  extending  1  m.  from  the 
Town,  3rd  Lime,  3rd  Toadstone,  and  4th  Lime  at  its  E 
end  ;  a  very  narrow  entrance  from  the  Town,  columnar 
Toadstone. 

Combs  Dale,  S  of  Sioney  Middleton,  extending  from  near 
Calver  WSW  about  H  vi.,  deep,  in  ist  Lime,  and 
Toadstone  at  High-field  Sough-mouth. 

Cressbrook  Dale,  SE  of  Litton,  extending  about  1^  m.  N 
from  the  Wye  at  Monsal  Dale;  1st  Lime,  and  1st  Toad- 
stone at  N  tu(\;  2nd  Lime,  and  2nd  Toadstone,  and  3rd 
Lime  at  S  end  ;  Slither,  Hobsihrust  Rocks. 

Cresswell  Crags,  E  of  Elmton,  between  Derbyshire  and 
Notlmghamshire,  extending  E  about  \  m.  in  a  lifted 
part  of  the  yellow  Lime  f,  small  Caverns. 

*_  [Tvlnntion  of  the  efTect*  of  a  great  Fault  on  the  Strata  in  this  dale,  will 
be  found  in  page  33  of  the  present  volume. — Editor.] 

f  [This  is  now  supposed, an  upper  Rock ;  see  my  present  vol.  p- 10.5. — Ed  ] 

Cunmiins 
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Cummins  Dale,  E  of  Buxton,  extending  from  Dale-end 
Mill  on  the  Wye  about  f  t/z.  N\V,  4th  Lime,  with  a 
crystallized  granular  bed  of  Limestone  on  S  side  ;  a  dry 
dale,  owing  to  the  Swallow-holes  at  Water- swallows 
above. 

Deep  Dale,  N  of  Briarlev-foot  Toll-Bar,  near  Chelmertonj 
extending  abcnit  |  m.  SS  vV  from  Marl  Dale,  4th  Lime. 

Devil's  Bowlino^allev,  N  of  Alderwaslev,  extendinii  from 
the  Derwent  -i  m.  SVV,  1st  Grit,  with  large  loose  blocks., 

Diniins  Dale,  NW  of  Sheldon,  extending  from  near  the 
Wye  River  SW  about  l-|-?n.,  1st  Lime  at  SW  end,  Ist 
Toadstone,  and  2nd  Lime. 

Dove  Dale,  NNW  of  Thorpe,  between  Derbyshire  and 
Stafford-hire,  extending  northward  near  5  m.  along  the 
course  of  the  Dove,  surprisin?i;lv  deep  in  the  4th  L'.me," 
much  Slither,  but  no  loose  blocks  :  the  high  and  iso- 
lated Rocks  in  this  grand  dale  are  called  Dove-dale 
Church,  Lover's- Leaj),  PickeiiniiS,  Suoar- Loaves,  Tis- 
smgton  Spires,  Thorpe-cloud  (at  the  S  end),  &c.  Rey- 
nard's Hall,  and  Cave,  and  Dove-hole,  are  curious 
Caves  ;  there  is  here  also,  a  fine  natural  Arch  at  Rey- 
nard's Hall :  many  very  wide  and  barren  or  dead  Veins 
cross  this  dale  obliquely. 

Dneholc  Dale,  NE  of  Fairfield,  extending  about  1^-m. 
NNW  from  Great-Rocks  dale,  in  4th  Lime,  a  drv  dale, 
owina  to  Swallow-holes  at  Dove-hole  Cotton-mill, 

Evam  Dale.     See  MiddUton  Date. 

jFlag  Dale,  SW  of  Wormhill,  extending  about  1  m.  NW 
from  the  Wye  River  at  Chee  Tor,  in  4ih  Lsme,  with  3rd 
Toadstone  alono;  its  NE  border:  lary;e  Spriuas  at  its  SE 
end. 

Grange -mill  Dale.     See  Griffe  Dale. 

Grass  Dale,  NE  of  Wormhill,  extending  about  1  m.  NNW 
from  Monks  Dale  to  Hay  Dale,  3rd  Lime  at  S  end,  3rd 
Toadstone,  and  4th  Lime  at  N  end  ;  a  dry  dale,  owing 
to  Swallow -holes  in  this  and  li'av  Dale  above. 

Great  Rocks  Dale,  W  of  Wormhill.  extendmg  2^  m.  from 
the  Wye  NNW  to  Dovehole  Dale,  in  4th  Lime,  with 
sunk  pieces  of  3rd  Toadstone  in  it?  near  the  Buxtoii 
Road  ;  a  dry  dale,  owing  to  the  Swallow-holes  at  Dove- 
hole  Cotton-mill  abbve. 

Griffe  Dale  (i.r  Grange-mill  Dale),  S  of  Grange  Mill,  ex- 
tending thence  south  vard  about  \\  m.  to  Via-Gellia  and 
Bonsai  Dales,  in  4ih  Lniie,  3rd  Toadstone  at  its  N  end; 
a  new  Turnpike  Road  through  it. 

Hanips  Dale,  m  Staffordshire,  NNE  of  Caldon,  extending 

R  4  about 
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about  ^\-m.  SSVV  from  Ham  and  Wetton  Dales  at 
Beaston  Tor,  in  4ih  Lime.  The  channel  of  the  Hamps 
Kiver  is  here  dry,  when  not  swoln  bv  great  rains,  and  its 
waters,  which  fall  into  Swallow-holes  at  Waterfall  and 
Waterhouses,  pass  more  than  3  m.  under  ground  to 
Hamps  Spring  !   W  of  Ham  Hall. 

Hay  Dale,  S  of  Peak  Forest  Town,  extending  about  l  m. 
N  from  Grass  Dale,  in  4th  Lime;  a  dry  dale,  below  the 
Swallow-holes  near  its  N  end. 

Hay  Dale,  S  of  Wardlow,  extending  N  about  1  m.  from 
Monsal  Dale,  in  2nd  Lime,  with  1st  Toadstone  at  its  N 
end,  and  nearly  along  its  eastern  border;  vast  beds  of 
Slither,  or  indestructible  and  barren  Lime-rubble,  on  its 
E  side. 

Hippie  Dale,  W  of  Brassington,  extending  about  i  m. 
NNE,  with  a  branch  E,  in  4th  Lime  ;  a  prodigious 
Spring  breaks  out  at  its  S  end,  near  the  great  Limestone 
Fault,  about  once  in  20  years. 

Ham  Dale,  in  Staffordshire,  NVV  of  the  Town,  extending 
thence  near  3  m.  to  the  Hamps  and  Wetton  Dales,  4th 
Lime.  The  channel  of  the  Manifold  River  is  here  dry 
in  dry  seasons,  owing  to  the  vast  Swallow-holes  at  Darfa 
Cliff,  Waterfall  and  Waterhouses  above,  until  the  great 
Hamps  and  Manifold  Springs  break  out,  in  and  near  to 
Ham  Gardens  ;  Beaston  Tor  Rock  at  its  NW  end. 

Lathkil  Dale,  N  and  E  of  Yolgrave,  extending  from  near 
Stanton  to  near  Monya^h  about  5|w.;  Shale  near  Al- 
port, 1st  Lime,  1st  Toadstone  and  2nd  Lime  S  of  Over 
Haddon,  Tufa  at  Alport,  Slither,  Raventor  Rock  near 
Alport. 

Markland  Grins,  NK  of  Elmton,  extending  NE  about  ^m. 
to  Cre-sweil  upper  Mill,  in  yellow  Lime. 

Marl  Dale,  NW  of  Chelmerton,  extending  SSW  about 
14  m.  from  the  Wye  River  to  Deep  Dale,  4th  Lime;  a 
large  Cavern. 

Matlock-Bath  Dale,  SW  of  Matlock,  extending  nearly  N 
along  the  course  of  the  Derwent  River  more  than  2  7n. 
from  Cromford  Cotton-mills  ;  Shale  S  of  High  Tor,  1st 
Lime,  1st  Toadstone,  2nd  Lime,  and  2nd  Toaditone  at 
foot  of  the  High  Tor;  Tufa,  Petrifying  Springs,  Hot 
Springs,  and  Baths;  High  Tor,  Scarihcn  Cliff, and  Wild- 
cat 7 Or  RfK'ks,  &c.  Cumberland  Cavern  :  a  good  Turn- 
pike Road  through  this  beautiful  dale,  towards  Bakewell. 
(See  the  Section  in  Plate  V.*) 

*  [See  plate  11.  in  my  3lst  volume;  and  further  particulars  of  its  Strata 
ia  the  present  volume,  page  195. — Editor. ] 
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Meadow  Dale,  S  of  Tides  well,  extending  W  about  §  m, 
from  Tideswell  Dale  j  3rd  Lime,  and  3rd  Toadstone  at 
its  E  end. 

Middleton(orEyam)Dale,  W  of  Stoney  Middleton  Town, 
extending  thence  about  If  tw.  W,  Isl  Lime,  deep  and 
romantic,  with  several  deep  collateral  branches  ;  Castle, 
High  Tor,  Steeple,  and  Lover's  Leap  Rocks;  i^amford, 
Charleswark,  and  Merlin's  Caverns:  a  Lead  Cupola  and 
slag  mill,  and  Sulphur  work;  a  good  Turnpike  Road 
passes  through  this  curious  dale  between  Tideswell  and 
Sheffield. 

Mill  Dale,  E  of  Buxton,  extending  about  ^m.  NW  from 
Sherbrook  and  Wye  Dales,  3rd  Lime  at  its  NW  end, 
3rd  Toadstone  and  4th  Lime,  white  Marble,  (Tufa) ;  a 
good  private  Coach- road  through  this  dale. 

Mill  Dale,  in  Staffordshire,  S  of  Alstonfield,  extending  W 
a  out  1  m.  from  Dove  Dale;  deep  and  rugged,  in  4th 
Lime. 

Millers  Dale,  SE  of  Wormhill,  extending  W  about  l|  m. 
along,  the  course  of  the  Wye  River,  from  Monsal  Dale 
to  Wye  Dale  and  Sandy  Dale ;  3rd  Lime,  with  ?nd  Toad- 
stone and  2nd  Lime  skirling  its  S  border  and  parts  of  its 
N  border ;  ihe  3rd  Toadstone  appears  in  the  River,  about 
its  middle  and  at  its  W  end,  Tufa.  Ravens  Tor,  and 
other  bold  and  high  Rocks  skirt  this  dale. 

Monks  Dale,  E  of  Wormhill,  extending  NNW  about  l^- 
m.  from  the  Wye  at  Millers  Dale  to  Grass  Dale  :  in  3rd 
Lime,  the  3rd  Toadstone  seen  at  its  N  end,  where  the 
Buxton  and  Tideswell  Road  crosses  it,  and  the  2nd  Toad- 
stone skirts  both  sides  of  it  at  the  S  end  :  Tufa  is  found 
in  it  at  the  S  end  ;  a  dry  dale,  owing  to  Swallow-holes 
in  Hay  and  Grass  Dales  above. 

Monsal  Dale,  NW  of  Ashford,  extending  about  NNW  by 
a  crooked  course  (along  with  the  Wve  River)  of  about 
2|-  m.  from  the  W  face  of  Fin  Copt  Hill  to  Millers 
Dale;  in  2nd  Lime,  2nd  Toadstone,  and  3rd  Lime  at  its 
northern  end,  having  the  1st  Toadstone  and  1st  Lime  on 
its  eastern  skirt  at  the  southern  end,  and  the  2nd  Lime 
alono;  all  its  western  skirt  or  border:  much  Slither,  or 
mdestructible  and  barren  Lime  rubble  is  lodged  on  the 
sides  of  this  valley ;  black  Marble  of  the  2nd  Lime  is 
dug  here,  near  Little  Longsdon. 

New-Mills  Dale,  S  of  the  Village  (in  Glossop),  between 
Derbyshire  and  Cheshire,  extending  about  W  ^m.  from 
the  junction  of  New-Mills  Brook  with  the  Goyte  River, 
in  3rd  Grit  and  Coal  Shale,  called  Tor  Cliff.     This  is  the 

most 


258  Mr.  Farey's  Account  of  the  Valleys 

most  singular  and   striking  Grit-stone  Valley,  which  I 
have  any  where  witnessed. 

Plesley  Forge  Dale,  E  of  the  Town,  between  Derbyshire 
and  Nottinghamshire,  extending  E  about  \  m.  in  yellow- 
Lime.  Hobsthrust  and  other  bold  Rocks  are  here  much 
admired  ;  a  large  Cotton-niill  occupies  the  site  of  the 
ancient  Iron  Forsie. 

Eicklow  Dale,  E  of  Monvash,  extending  nearly  N  about 
\  VI.  in  1st  Lime;  Entrocbi  Marble  is  here  duii;. 

Sandy  Dale,  SSE  of  Wormhill,  extending  SSVV  about  |. 
m.  from  Wye  Dale  to  near  Blackwell  Village,  in  3rd 
Lime,  and  Hrd  Toadstone  at  its  southern  end:  the  2nd 
Toadstone  skirts  its  eastern  border  at  the  northern  end, 
and  produces  numerous  quartz  Crystals,  or  Derb)  shire 
Diamonds. 

Sherbrook  Dale,  S  E  of  Buxton,  extending  nearly  SW 
about  1  i  m.  from  Wye  and  Mill  Dales,  m  4th  Lime,  and 
a  patch  of  3rd  Toadstone,  at  the  crossing  of  the  Buxton 
and  Ashburne  Road,  whence  a  private  Coach-road  pro- 
c»  eds  through  this  dale  eastward. 

Small  Dale,  SW  of  Peak  Forest  Town,  extending  NE 
about  i  m.  from  Dovehole  Dale,  in  4ih  Lime,  which  on 
the  sides  of  this  dale  assumes  a  columnar  structure. 

Thaich  Dale,   W  of  Wheston,  near  Tideswell,   extending 
E  aboTit  ^  VI..  from  Grass  Dale,  3rd  Lime  and  3rd  Toad-  ^ 
stone;  4th  Lime  on  its  N  skirt. 

Tideswell  Dale,  S  of  the  Town,  extending  therefrom  1  m. 
to  Millers  Dale,  in  3rd  Lime,  and  3rd  Toadstone  which 
is  thrown  up  therein  by  a  Fault:  the  2nd  Toadstone 
skirts  along  near  its  E  border;  Tufa  is  found  in  it,  at  its 
Send.  It  is  often  a  dry  dale,  owing  to  the  Swallow- 
holes  at  the  S  end  of  Tideswell  Town. 

Via-Gellia  Dale,  N  of  Hopton,  extending  about  %  m.  S 
from  Bonsai  and  Grifie  Dales,  in  4lh  Lime.  The  Hop- 
ton-wood  Freestone  Quarries  are  on  the  E  side  of  this 
Dale,  just  below  the  3rd  Toadstone  basset.  Mr.  Cell's 
private  Road  j)asscs  through  this  Valley. 

Whalcy  Furnace  Dale,  N  of  Over  Langwith,  extending 
about  ^  7)1.  nearly  N,  in  yellow  Lime. 

Wenslev  Dale,  S  of  the  Village,  extending  i  m.  ESE,  in  , 
1st  Lune. 

Wetton  Dale,  in  Staffordshire,  W  of  the  Town,  extending 
nearly  N  about  l|  m.  from  Hamps  and  Ham  Dales  ;  deep 
in  the  4th  Lime.  Thor's  House  Tor  is  a  remarkable 
Rock  with  a  natural  Arch  and  Cave,  by  this  Dale,  which 
is  drv  in  dry  seasoiiSj  below  Darfa  Swallow-holes,  which 

suddenly 


and  the  Strata,  &c.  in  Derhjshire.  259 

suddenly  absorb  this  considerable  River,  after  it  has 
cTtissed  the  great  Limestone  Fauli*. 

Winncts  Dalej'^W  of  Castleton,  extending  about  i  m.  W, 
in  4ih  Lime,  deep  and  rugged ;  the  Turnpike  Road  to 
Chapel-en-le-Frith  si;oes  up  this  steep  and  curious  valley. 

Wirksworih  Dale,  in"NW  end  of  the  Town,  extending 
NVV  about  -L  ni.  in  3rd  Lime. 

Woo  Dale,  E  of  Buxton,  exceeding  N  about  -%m.  from 
Wvf  Dale,  in  4th  Lime. 

Wye  Dalef,  E  of  LHixton,  extends  E  about  4  vi.  from  Mill 
an-d  Sherbrook  Dales  to  Miiiers  Dale,  in  4ih  Lime,  and 
3rd  Toadstone  at  its  E  end,  the  3rd  Lime  there  also 
skirting  it  on  each  side.  Chee  Tor,  Peterson  Pike,  and 
Lover's  Leap,  are  noted  Rocks  in  this  Dale,  which  has 
some  Siilher  in  it,  particularly  opposite  to  Chee  Tor  in 
Wormhill,  where  are  two  very  large  Springs  of  Water. 
The  Duke  of  Devonshire  has,  I  have  been  informed,  a 
design  of  extending  the  private  Road  for  the  accommo- 
dation of  Travellers,  from  Lover's  Leap  at  the  SE  end  of 
Mill  Dale,  through  Wye  Dale,  Millers  Dale,  and  Monsal 
Dale  to  Ashford,  by  which  all  the  Hills  between  these 
places,  and  indeed  all  those  between  Buxton  and  Matlock 
nearly,  would  be  avoided,  besides  laving  open  the  fine 
Rock  scenery  on  the  Banks  of  the  Wye  River,  which 
has  hitherto  been  but  'little  seen,  owing  to  the  great  dif- 
ficulty of  access  to  it. 

I  have  selected  the  above,  as  specimens  of  the  narrow 
and  precipitous  Valleys  of  Derbyshire  and  its  environs  :  the 
neighbourhoods  of  Ballidon,  Brassington- pastures.  Brush- 
field,  Dowall,  Flagg,  Hartington,  Pike  l4 all  and  others, 
present  similar  Dales,  some  of  considerable  length,  and 
not  less  striking  than  many  of  the  above,  and  which  I  have 
visited,  but  don't  happen  to  have  learnt  their  particular 
Names;  otherwise  they  would  have  been  included,  on  ac- 
count of  the  facility  which  such  Lists  give,  of  recording  a 
number  of  highly  curious  and  interestmg  phsenomena,  of 
which  Travellers  may  in  future  avail  themselves:  it  is  to 
such  Valleys  also,  that  Mineralogists  and  Geologists  must 
principally  resort,  to  become  acquainted  with  the  diftVrcnt 
Calcareous  and  Basaltic  Rocks  of  this  County,  to  draw 
materials  for  the  Natural  History  of  each,  and  for  settling 

*  [See  page  32  of  the  present  volume. — Editor.] 

t  Sometii^es  tbe  term  Jl'iie  Dn'e  is  used,  to  designate  the  entire  Limestone 
Valley  from  Buxton  to  Bakewell,  in  which  sense,  it  include;  Mill  Dale, 
Millers  Dale,  Monsal  Dale,  Ac. — See  further  particulars  of  the  strata  in 
tlxese  Daici  in  the  present  volume  p.  198. 

the 
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the  important  and  conteste-d  questions,  respecting  the  origin," 
and  mode  in  which  Valleys  vvere  excavated  and  formed. 

It  must  not  be  inferred,  that  high  and  precipitous  Rocks 
and  Cliffs  are  peculiar  to  or  confined  to  the  class  of  Vallevs 
of  which  I  have  been  speaking,  since  the  sides  of  the  wide 
Valleys,  also,  abound  with  Rocks  and  Cliffs,  some  of  them 
highly  picturesque  and  beautiful,  but  such  Rncks  seldom 
continue  far,  without  the  interveuMon  of  grassy  or  culti- 
vated slopes,  such  as  the  sides  of  Valleys  usually  present, 
in  districts  where  no  durable  or  pernuncnt  Rocks  exist  in 
their  strata:  whereas,  in  the  narrow  Valleys  above,  such 
slopes,  or  interruptions  to  the  continuity  of  the  ClifTs  on 
each  of  their  sides,  are  rare,  and  m  some  instances  do  not 
occur  at  all,  within  the  distances  which  I  have  named. 
The  Grit-stone  Rocks  of  this  district,  seem  particularly  dis- 
posed to  appear  and  disappear  repeatedly  on  the  surface  at 
their  edges,  or  in  tracing  their  Bassets  through  the  country; 
and  except  of  the  1st  or  lowest  Grit  Rock,  it  is  a  rare  thing 
to  find  a  continued  Grit- clone  ClifF  of  any  length  :  some 
of  them,  indeed,  are  so  disposed  to  moulder  and  fall,  on 
exposure  to  the  air,  rain,  frost,  &c.  that  Cliffs  of  such 
Rocks  are  never  seen ;  but  where  Sbps  or  slidings  have 
happened,  in  comparatively  modern  times,  of  which  there 
are  numerous  and  striking  examples  in  Derbyshire,  parti- 
cularly in  the  Shale  and  shale  Grit  districts  ;  and  as  it  seems 
of  the  utmost  importance  in  Geological  researches,  to  di- 
stinguish between  Cliffs  or  Facades  of  equal  antiquity  with 
the  Valleys  themselves,  probably,  or  such  as  have  originated 
with,  or  been  increased  by,  subsequent  and  sudden  Slips*, 
or  by  the  gradual  and  recent  undermining  of  currents  of 
the  Brooks  and  Rivers,  1  shall  here  give  a 

List 

*  Since  the  above  was  written,  I  have  read  with  some  surprise,  pages  6 1 
and  62  of  the  recent  Translation  of  M.  Werner's  "  New  Theory,"  on  the 
subject  of  Mineral  Veins,  wherein  the  phenomenon  of  Slips,  as  above,  is 
described,  and  it  is  gravely  maintained,  that  such,  happening  "  in  rainy  sea- 
sons," have  opened  the  fissures  for  Mineral  Veins  (to  be  afterwards  filled,  1 
supposed);  as  though  the  conchoidal  fracture  of  a  Slip  from  an  adjoining 
Hill,  close  pressed  and  ground  by  the  moving  load  of  sofreuid  Earch,  had 
any  relition  to  a  rake  Vein  !  This  is  not  however  solely  relied  on  for  the 
opening  of  Veins;  but  we  are  informed  f^p.  48j,  thnt  while  :he  beds  of  the 
Mountains  were  "  at  first  wet,  and  po^sesied  little  solidity,"  tht-  mass  "  yielded 
to  its  weight,"  "  sunk  and  cracked,"  "  falling  to  the  free  side ;"  now,  notwith- 
standing the  parade  of  mathematical  definitions  and  preparations,  at  pages 
88  and  89,  1  would  venture  to  ask  any  one  who  knows  Derbyshire,  and  the 
large  rake  \'eiiis  which  cross  the  comparatively  flat  districts,  that  lay  between 
Bradweil  and  1  ide-well  or  Wardlow,  between  Sheldon  and  Monynsh,  be- 
tween Winster  ^nd  Bonsai,  &c.  which  is  the  free  side  in  any  of  these  cases  ? 
or  what  sort  of  an  action  of  their  oicn  weight  it  must  have  been,  which 
caused  such  immense  lumps  of  Limestone  to  start  a  few  feet  asunder,  in  so. 

many 
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List  of  such  Slips,  or  modern  sliding  and  sinking  of  tracts 
of  ground  on  the  sides  of  Hills,  as  I  have  noted  in  the 
course  of  my  Survey,  viz. 

Alpert,  in  Hope  Woodlands  (Castles). 
Allow  W,  Win  House  SE,  recent. 
Bakcvvell,  S  of  the  Town  ;  and  E  (Edge). 
Bramcote  E,  Staffordshire  (Black-Mcer  of  Moredge), 
Bretton  NE,  in  Eyani  (dough). 
Calver  S,  in  Back  Dale  (North  Cliff). 
Casileton  NW  (Mam-Tor  Hill  S  side,  large). 
Charlesworth,  in  Glossop,  NE   (Hargate  Hill),  and  SE 

(Comhs  Rocks),  in  2nd  Coal  Shale. 
Darley  N  (Stone  Cliff):  and  S  (Oaker  Hill). 
Darvvent  Chapel  SE   (Shuts  ding  Bank,  and  Lady-bower): 

N  (Hag-hole):  and  NNVV  (Ronkslev). 
Edale,  in^Castleton  (Mam-Tor  Hill  NW  and  NE  sides), 

very  large :   (Back  Tor,  of  Lose  Hill  W  end) ;  and  Lee 

Farm. 
Great  Hucklow  N  (Bur-Tor). 
Haddon  Park  W,  in  Bakewell. 
Hathersage  E,  N  of  the  Cupola. 

Lea,  near  Matlock,  SW  (VVoodseats) :  and  (White  Tor). 
Lud worth,  ni  Glossoj),  NE  (Stirrup  Benches),  in  2nd  Coal 

Shale. 
North  Anston,  Yorkshire,  N   (Clarkes  Stones)   in  yellow 

Lime,  &c. 

Rowlee,  in  Hope  Woodlands,  N,  very  large. 
Staniiington,   near  Sheffield,   Yorkshire    (Little  -  Matlock 

Cliffs),  in  1st  Coal  Shale. 
Stanton  Leys,  near  Darley,  N  (South  Moor). 
Starkholmes,  in  Matlock. 
Tor-side,  in  Glossop,  near  Woodhead. 

many  instances,  quite  down  to  the  Toadstone  (and  again  under  it,  as  some 
would  remind  them)  ?  It  is  just  hinted  to  us,  it  is  true  (p.  50),  that  "  tlie 
shrinking  of  the  mass  of  a  Mountain,  produced  by  desiccation,  and  still  more 
ly  Earlkiiunkes,  and  otlier  similar  causes,  may  also  have  contiibuted  to  the 
formation  of  rents,"  for  VjiijS.  As  a  comment  upon  all  this,  the  learned 
Translator  telU  us,  truly,  I  believe,  (p.  "iSG)  that  ''  the  widest  Fein^  generally 
occur  in  the  most  horizontal  strata."  Since  the  above,  Dr.  James  Millar,  ' 
in  his  Appendix  to  Williams's  Mineral  Kingdom,  professing  to  give  a  view 
of  the  "Theory  of  Werner,"  omits  all  notice  of  the  opening  of  Mineral 
Veins  by  Slips,  Pressure,  Earthquake^,  &c.  as  above,  and  merely  say.i,  that 
they  h.-^ppcned,  according  to  thisTneory,  "by  the  dri/ing  Anu  shrinking  of 
the  newly  formed  strata." — Perhaps  the  Doctor  chose  this  course,  out  of  ten- 
derness to  the  author  of  the  Theory. 

*   [A'Ir.  F.  informs  me,  that  a  large  and  curious   slip  at  Overton  J  w.  9  ' 

(Raven's  Nest  Tor)  in  Ashover,  has  been  omitted  above.— Ebitor.] 

if.  11     r  '  \     3.  ':  \  'W    ..  ■' 

'.yi'.   V,  .;  ,;  ;,i.i,  >t.1  ^-  ,  •  Upper 
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Upper  Ashop,   in  Hope  Woodlands,  NW  (Combs-Tor), 

•   very  large;  (Dine-Sitch  Tor):  and  N  (Collet  Hay). 

Wenslev,  near  Winster,  N. 

Willersley,  in  Matlock,  NE. 

Wirksworth,  NW  (Bole-Elill). 

Woodhead,  Cheshire,  SE. 

Woodseats-Hall,  in  Barlow,  |  m.  S>W,  in  2nd  Coal  Shale. 

All  the  above  Slips,  except  five,  which  are  mentioned, 
and  numerous  other  smaller  ones,  are  occasioned  oy  the 
Limestone  Shale;  sometiines  the  sunk  pieces  contain  part 
ot  the  1st  Grit  Rock  on  the  Shale,  or  large  pieces  of  shale 
Grit,  or  shale  Limestone,  perhaps,  in  their  masses. 

As  in  the  judgement  of  some  I  shall  be  thought,  pro- 
bablv,  to  have  said  too  much  already  on  the  form  and  sur- 
face of  the  Countv,  I  shall  now  close  this  Section  bv  men- 
tioning,  that  Derbyshire  conlams  about  972  square  English 
miles,  or  6i22,080  statute  acres*. 


XXX  Vin.  Description  of  an  inclosed  Grindstone,  intended 
to  prevent  prejudicial  Effects  to  the  Persons  employed  in 
pointing  Needles.     By  Mr.  Thomas  Wood  f. 

Sir,  i  HF.REWiTH  submit  to  the  inspection  of  the  Society 
instituted  for  the  Encouragement  of  Arts,  &c.  a  model  of 
an  inciosed  grindstone,  intended  to  prevent  prejudicial  ef- 
fects to  the  persons  employed  in  pointing  needles. 

This  erindsrone  is  inclosed  in  a  case  of  wood  or  metal, 
and  hatlTa  hood  wherein  a  square  of  glass  is  inserted,  de- 
signed to  admit  light  cm  the  articles  under  operation. 

Tiie  particular  advantages  attending  a  grindstone  suspend- 
ed in  this  manner,  with  a  hood  and  a  damp  cloth,  are,  that 
the  stream  or  current  of  air,  formed  by  the  motion  of  the 
stone  on  its  axis,  is  confined  by  the  case  under  the  hood  of 

*  Which  is  the  result  of  a  careful  scaleinw  of  my  targe  Map.  In  the  Ori- 
ginal Report,  Mr. Thomas  Brown  stated  the  quantity  at  720,6-10  acres;  the 
Pariiamentarv  Returns  of  the  Poor's  Rates,  as  stated  by  Mr.  Thomas  Poole, 
make  Derbyshire  contain  (iS9,280  acres,  which  last,  considering  t'lat  many 
of  the  Parish  quantities  must  have  been  stated  by  estimation,  agrees  suffi- 
cientlv  ne:ir  with  mine  above.  About  the  year  1756,  when  Benjamin  Martin 
published  his  Natural  History  of  England,  this  County  was  stated  to  contain 
oi'ly  540,800  acres;  but  a  Dictionary  of  Arts  and  Sciences,  now  publishing 
in  Londtm,  magnifies  its  dimensions' to  1,GOO,000  acres!  See  other  particu- 
lars of  the  acres  in  this  County,  in  Sections  IV.  and  VI.  of  this  Chapter. 

f  From  Tmiisadions  of  Ike  Society  fur  the  Enromagement  of  Arts,  Maiwfftc- 
tures,  rind  Com^tie'ce,  for  1811. — The  silver  medal  of  the  Society  was  voted 
tV  Mr.  Wood  for  this  invention,  and  a  modc-l  of  the  .Apparatus  is  preserved 
in  the  Society's  Repository. 

which 
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which  it  enters,  and  carries  with  it  the  titie  particles  of  steel 
and  sand,  which  it  deposits  on  the  lower  part  of  the  inside 
of  the  wet  cloth,  which  forms  the  connection  between  the 
sides  of  the  case,  by  these  means  rendering  ihe  operation  of 
pointintr  needles  less  pernicious  to  the  health  of  the  opera- 
tor. The  stone  may  be  worked  by  hand,  by  water,  or  ma- 
chinery. 

I  am,  sir,  most  respectfully, 

Great Berkhampstead,  He^tb,  JaniiiLiry  25,  18H.         ThOMAS  WoOD, 

To  C.  Taylor,  M.D.  Sec. 


Description  of  the  Engraving  of  Mr.  Thomas  Wood's 
Improvement  in  the  Grindstones  for  Pointing  Needles. 
Plate  VI.  fig.  1. 

The  grindstone  A  is  inclosed  in  a  box  or  case,  formed  of 
two  circles  of  wood,  one  marked  B,  and  another  on  the 
opposite  side,  which  cannot  be  seen  in  this  view;  a  a  are 
two  thin  iron  plates  placed  so  near  to  the  stone,  as  to  be  as 
cloise  to  it  as  possible  without  touching  it  ;  two  other  plates 
b,  support  a  pane  of  glass  at  c,  which  at  the  same  time  that 
it  prevents  the  dust  from  being  thrown  over  the  sione  into 
the  air,  admits  light  to  that  part  of  the  stone  where  the 
needles  are  applied  ;  the  remaining  space  between  the  edges 
of  the  two  circular  boards  B,  is  hlled  up  by  a  coarse  cloth 
D,  which  encompasses  about  J  of  the  edge  of  the  stone, 
and  is  tlten  hooked  up  to  the  iron  plates  a,  by  means  of  two 
bent  pieces  of  plate  iron,  to  which  the  cloth  is  sewed,  one 
of  which  is  seen  at  d  ;  and  these  are  hooked  upon  other  bent 
pieces,  which  form  part  of  the  plate  aa ;  the  cloth  is  wetted 
when  put  on,  and  will  then  catch  the  dust  which  is  pro- 
duced by  the  grinding^,  and  when  it  has  accumulated  much, 
by  unhooking  the  cloth  it  mav  be  sh(jok  out,  and  the  clofh 
being  wetted  is  hooked  on  again  ;  as  the  stone  wears  down 
the  piece  of  plate  iron  e,  situated  in  a  groove  formed  by 
the  edges  of  the  plate  a,  is  slided  forwards  to  follow  up  the 
reduced  edge  of  the  stone,  and  other  plates  arc  put  into  the 
groove  after  e,  when  they  are  required  ;  the  case  B  is  sup- 
ported by  a  cross-bar  of  the  frame  in  which  the  stone  re- 
volves, and  which  may  be  made  in  this  or  in  any  other 
form;  the  stone  is  turned  in  the  usual  manner  of  grinding- 
mills  for  needles,  bv  a  strap  passing  roui;5d  a  riggtr,  fixed  on 
the  end  of  its  spindle;  but  this  cannot  be  seen  m  this  view, 
it  being  hidden  behind  the  stone. 
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XXX  [X.  Description  of  a  Contrivance  Jbr  conveying  Steam 
Jrotn  Boilers.     By  Mr.  George  Wkester,  of  Leeds*. 

Sir,  It  is  with  pleasure  that  T  communicate  to  you  the 
contents  of  this  paper,  hoping  that  this  invention  will  be 
beneficial  to  the  pubhc  ;  the  leading  feature  of  the  contri- 
vance is  simplicity,  and  that  may  possibly  be  a  fair  recom- 
mendation, at  least  such  it  seems  to  me. 

I  liave  just  finished  a  new  erection,  for  my  better  accom- 
modation in  the  whitening  and  stoving  of  woollen  cloths, 
and  having,  been  long  annoved  in  this  business  with  the 
steam  from  the  hot  water  in  the  pans,  I  determined  if  pos- 
sible to  get  quit  of  it ;  besides  I  had  ample  proof  in  my  old 
building,  how  injurious  the  steam  was  to  the  timbers  of 
the  floors,  Sec.  Permit  me  to  say,  that  I  spent  a  decent 
sum  of  money  to  no  purpose,  and  was  giving  up  the  idea, 
in  despair  of  its  accomplishment,  when  I  hit  upon  this  ex- 
pedient, which  answers  my  most  sanguine  desires. 

I  presume  that  this  easy  method  of  carrying  away  steam 
has  never  yet  been  in  practice,  and  if  once  known  will  be 
of  very  considerable  utility.  In  the  numerous  instances  in 
trades  where  steam  is  inconvenient,  it  oflVrs  a  ready  rid- 
dance ;  to  the  timber  in  buildings,  and  to  the  furniture  in 
houses,  private  kitchens,  &c.  it  affords  a  desired  security; 
but  in  manv  trades,  as  elue- makers,  tallow-chandlers,  &c. 
where  the  effluvia,  united  with  or  without  water,  is  offensive 
and  obnoxious,  it  must  be  doubly  and  trebly  valuable ;  and 
these  cases  are  more  numerous  than  I  can  recite  or  am  ac- 
quainted with.  The  evaporating  matter  needs  no  longer  to 
be  the  plaoue  of  the  workmen,  or  the  nuisance  of  the 
neiehbourhood. 

Hoping  that  the  plan,  though  simple,  and  that  the  ob- 
jtct,  though  not  of  the  first  magnitude,  will  b©  deemed 
worthy  of  the  approbation  of  the  Society, 

I  remain,  sir. 

Your  most  obedient  servant, 
Geohge  Webster, 

Leeds,  April  16,  ISIO.  btover,  Leeds. 

To  C.  Taylor  J  M.D.  Sec. 

Sir, — In  the  model  1  have  sent  to  the  Society,  the  steam 
chimney  is  carried  upas  high  as  the  smoke  chimney,  which 

*  frvm  Transaction  of  the  Socittt/ for  the  E/irourugemmt  of  Arts,  Manw 

factures,  and  ihnnmrcr,  lor   18    1. 'I  he  silver  mtdal  cf  tlie  Society  was 

voted  to  Mr.  Webster  for  this  conimuiiication,  and^  model  «f  the  Apparatus 
i»  preserved  ia  ilic  hi  j.ictv'*  Repository. 

is 
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is  the  case  at  my  works,  being  my  first  essay  ;  but  ibis  is 
not  immediately  necessary,  for  in  the  bleach  house  belong- 
ing to  Messrs.  Beuyon,  Benyon,  and  Baze,  flax-spinners, 
ot^this  place,  I  advised  the  steam  to  enter  the  smoke  flue, 
about  six  teet  above  the  top  ot  the  pan,  and  with  the  same 
good  eflfcct. 

Several  of  mv  friends  here  have  adopted  them  in  their 
kitchens,  and  wash  and  brew- houses.  The  steam  flues  are 
variously  curved,  as  the  situations  required  them  to  reach 
the  nearest  or  most  convenient  smoke  chimney,  and  with 
the  same  uniformlv  good  success.  I  would,  however,  re- 
commend, thai  at  the  lower  part  of  the  aperture,  where  the 
steam  enters  a  smoke  flue,  a  stone  may  be  made  to  project 
a  little  way  into  the  chimney,  in  order  to  break  the  current 
of  the  ascending  smoke,  and  thereby  facilitate  ihe  entrance 
of  ihe  steam. 

I  would  remark  further,  that  in  some  cases  a  curved  or 
angular  form  may  possibly  be  found  the  most  eligible  for 
the  steam  chiuniey,  in  order  to  prevent  a  gust  of  wind,  or 
any  other  casualty,  from  forcing  sent  down  into  the  liquid 
in  the  pan.- — I  have  not  yet  witnessed  any  innnediaie  neces- 
sity for  it  myself,  and  therefore  merely  suggest  it  as  possi- 
ble, but  yet  very  easily  remeded. 

I  am,  sir, 

Your  obedient  servant, 

Leeds,  May  23,  1811.  GeORGE  WeBSTER. 

To  C.  Toy  tor,  M.D.  Sec. 


Hefereiice  to  the  Engraving  of  a  Section  of  Mr.  Webster's 

Apparatus,  for  conveyiug  Steam  from  Boilers,  represented 

in  Plate  \^l,fg-  2. 

AA,  the  brickwork  surrounding  the  pan. 

B,  the  steam  chimney,   made  of  wood,   about  two  feet 
broad  and  six  inches  deep.     A  small  opening  at  the  back 
part  of  the  pan  admits  the  steam  into  this  chimney,  it  nnv  > 
from  thence  be  carried  up  to  the  top  of  the  building  or 
turned  into  any  smoke  chimnev  near  at  hand. 

In  order  to  keep  the  water  in  the  pan  as  hot  as  possible 
during  the  night,  ilicre  are  two  flampers  in  the  steam  chim- 
ney at  D,  and  if  both  these  dampers  are  shut,  and  the  whole 
top  of  the  pan  covt;re<.l  closely  over  at  c,  the  boiling  water 
even  when  the  fire  is  withdrawn,  will  keep  hot  for  the 
workmen  till  the  next  mornin<T. 

CC,  are  loose  boards,  fitting  close  to  each  other,  and 
covering  completely  the  better  half  of  the  circle  of  the  top 
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of  the  pan  ;  and  upon  this  circumstance  depends  the  whole 
secret  of  getting  quit  of  the  steam.  If  you  remove  these 
boards  or  partial  coverings,  the  steam  chimney  loses  all  its 
\ase.  The  letter  b  shows  the  part  of  the  top  of  the  pan 
which  should  be  left  open  to  admit  to  the  workmen  a  ready 
communication  with  the  hot  waier,  and  through  this  open 
part  a  current  of  cold  air  is  constantly  seen  to  press  and 
force  the  steam  rapidly  up  the  steam  chimney. 

It  is  proper  to  add,  that  there  must  always  be  an  empty 
space  of  two  or  three  inches  between  the  surface  of  ihe  hot 
water  and  the  under  part  of  the  cover  cc,  so  as  to  permit  the 
steam  to  pass  to  the  bottom  of  the  steam  chimney.  To 
effect  this  purpose,  and  at  the  same  time  to  allow  the  cop- 
per to  be  full  of  hot  water,  a  rim  or  curb  of  wood  F,  about 
three  inches  thick,  should  be  fixed  upon  the  top  of  tlie 
copper,  and  upon  this  the  covering  boards  cc  placed  ;  this 
allows  sufficient  room  for  the  steam  to  press  forward  to  the 
steam  chimney  at  all  times. 

The  cover  and  wooden  steam  chimney  are  removeable, 
and  may  serve  for  another  copper  if  both  are  not  wanted  at 
the  same  time. 


XL.  Geological  Observations  on  the  County  of  Antrim,  and 
others  in  ihe  North- east  Pari  of  Ireland,  in  an  Aitempt 
to  arrange  ihe  numerous  Fads,  slated  by  Dr.  William 
Richardson  to  the  Royal  Irish  Academy,  and  to  the 
Royal  Society*,  and  those  recently  publiihed  in  the  Rev. 
John  Dubourdieu's  Statistical  Survey  of  Antrim,  by 
Dr.  William  H.  Drummond,  in  the  Preface  and  Notes 
to  his  Poem  "  The  Giant's  Causeway ,"  ^c.  and  to  refer 
each  of  them  to  one  of  four  principal  Strata;  separating 
such  as  belong  to  the  Alluvia :  with  incidental  Facts  and 
Observations  respecting  other  Districts,  &fc.  &c.  By  Mr, 
John  Farev  Senior,  Mineral  Surveyor. 

To  Mr.  Tilloch. 

Sir,  J.  HE  announcement  which  Dr.  William  Richardson 
made  in  your  37th  volume,  page  36S,  of  the  Rev.  John 
Dubourdieu  beino  employed  on  a.  Statistical  Survey  of  the 
County  of  Antrim  in  Ireland,  to  which  he  meant  to  con- 
tribute his  assistance,  as  to  the  Geological  Facts  of  that 
most  interesting  County,  has  made  me  anxiously  expect  the 
appearance  of  this  volume:  and  in  the  perusal  of  which  I 

^  See  vols,  xxxv,  and  xxxiii  of  thi$  Magazine. 

havQ 


published  respecting  Antrim,  Berry,  &c.  267 

have  lately  been  gratifieH,  through  the  kindness  of  G.  B. 
Greenoiigh,  Esq.  the  able  President  of  the  Geological  So- 
ciety of  London,  who  at  the  same  time  lent  me  some  notes 
made  by  himself,  when  in  the  country  S  of  Lough  Ncagh, 
in  the  last  year,  vviih  the  Rev.  Dr.  Wdliam  Haujiltun  Drum- 
mond's  poem  "  The  Giant's  Causeway"  (having  a  copious 
Preface  and  Notes  on  the  Mineraloffv  of  Antrim)  and  the 
Rev.  Richard  Barton's  Lectures  on  Natural  Philosophy, 
giving  many  particulars  of  the  shores  of  Lough  Neagh.  I 
lament  tiiat  I  have  net  sven  the  Rev.  G.  Vaughan  Samp- 
son's Statistical  Survey  of  Londonderry  or  Dcrry  County*, 
or  the  Surveys  of  Tyrone,  Armagh  or  Down,  or  read  any 
connected  account  of  their  Strata;  only  the  incidental  cir-' 
cumstances,  noted  in  the  works  and  paper  above  mentioned, 
except  the  slio;ht  account  of  the  Drumglass  Coal  Strata 
given  by  Mr.  Whitehurst  in  his  •'  Inquiry  concerning  the 
Earth,''  2nd  Edit.  p.  24(i,  and  which  are  quite  insutiicient 
to  prove  the  identity  or  otiieriuise,  of  the  Coal-measures  near 
the  SW  corner  of  Lough  Ncagh  and  those  at  the  NE  corner 
of  Antrim,  and  of  Ireland?  which  to  me  appears  a  question 
of  considerable  importance,  and  1  have  hopes,  that  by 
stating  some  facts  from  the  above  sources,  and  conjectures 
of  my  own  founded  thereon,  as  to  this  point,  I  may  obtain 
from  Dr.  Richardson  or  others  of  your  Geological  Readers, 
the  further  facts  necessary  for  confirming  or  correcting 
what  I  am  about  to  offer  on  this  head;  as  well  as  on  an- 
other scarcely  less  important,  viz.  Whether  the  Coal-mea- 
sures at  the  NE  corner  of  Antrim  undtr-lie  or  over-lie  the 
great  Basaltic  Serie^\  which  occupies  the  surface  of  great 
part  of  that  County  ?  a  point  which  I  lavrient  to  find  Mr. 
W.  rather  obscure  upon,  who  after  speaking  of  the  Basaltic 
Sea  Cliffs,  rangin<r  from  the  west  and  finally  terminating 
upon  a  stratum  of  white  Limestone  at  Ballycastle,  says. 
Inquiry,  p.  239,  "  and  where  a  new  arrangenrent  of  strata 

*  Who,  I  am  told,  Intends  to  make  a  Sfcli<ni  across  Antrim  and  Derry, 
and  continue  it  across  tlie  other  Counties  to  the  Western  Coast  of  the 
Island. 

i*  Dr.  W.  H.  Drummond  dispp.tches  this  part  of  his  description  of  the 
NE  extremity  of  Antrim,  in  the  manner  of  too  luany  Wernerians,  bv  saynig, 
p.  xiv.  "  at  Murloch  the  primitive  strata  are  seen  dipping  to  the  NW  in  an 
angle  cf  about  45°.  t'reestone  occurs  here  beJween  the  strata  of  Trap," 
and  adds,  "  'I'lie  Banahic  lorniation  which  is  here  i  enevved,  at  ains  it.-,  highest 
elevation  at  Faiihead,  rising  in  proud  magnificence  aver  ahernate  strata  of 
freestone  and  Coal,  and  thence  gradually  flopiiig  down  to  tiie  strand  of 
Ballycastle."  Dr.  R.  speaking  of  this  same  spot  sa\s.  at  Murlogh  "  the 
precipice  is  composed  of  alternate  strata  of  fretftuim  and  Ct>,il,  inserted  be- 
tween mighty  strata  of  co'nmnar  Bas.ilt."  Appendix  bl  ;  and  says  nothing 
of  thp  jjiimUive  HvaU  of  Dr.  D. ! 
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commences,  quite  of  a  contrary  nature;"  referring  to  his 
engraved  Section,  across  the  mouth  of  the  Glenshesk  or 
Ballycasile  Valley  ;  whence  it  micht  be  inferred,  that  the 
Coal-measures  over-lie  both  the  great  Basalt  and  the  white 
Limestone,  though  doubtfully,  on  account  of  their  dips 
being  shown  as  very  different  and  the  Sea  preventing 
their  junction  from  being  seen;  but  which  difference  of 
the  dips  when  viewed  in  this  direction,  viz.  looking  S, 
seems  inconsistent  with  what  Dr.  R.  says  in  your  Magazine, 
vol.  xxxiii.  p.  200;  viz.  that  this  Basaltic  stratum  (of  Fair- 
Head,  which  he  seems  throughout  to  consider  as  the  ^re«^ 
Basalt  of  the  other  Cliffs  on  while  Limestone),  lies  "  with  the 
same  angle  of  inclination  in  which  it  «f  05  disposed  along  our 
whole  (north)  Coast,  that  is,  a  slight  ascent  \o  the  north," 
which  he  elsewhere  states  to  be  7°  to  10°  of  inclination, 
Appendix,  p.  95,  to  Mr.  D.'s  Antrim  Stat.  Surv.  agreeing 
with  Mr.  D.  p.  7^,  who  represents  all  these  Coal-measures, 
as  "tolerably  regular  in  their  disposition,  forming  a  small 
angle  with  the  hoiiznn  to  the  south,"  and  being  of  course 
nearly  level  in  the  cross  or  C  and  W  direction,  as  Mr.  W.'s 
section  shows  the  Coal  series:  his  position  however  of  the 
Basalt  and  subjacent  Limestone,  don't  accord  with  what 
Dr.  R.  says  V(j1.  xxxiii.  p.  200  (see  also  vol,  xxxv.  p.  373), 
viz.  that  on  the  west  side  of  Baliycastle  Pier,  the  ijold  ba- 
saltic precipices  su<ldenly  disappear,  and  at  a  lower  level 
disclose  the  substratum,  which  appears  to  be  an  alternation 
of  S:-.n:istone  and  Coal,  sonieiimes  with  bituminous  scliisl," 
or  Shali'y  as  I  should  call  it,  to  distinguish  it  from  the 
Schi^tns  or  Slate  south  of  this,  spoken  of  by  Dr.  R.  Ap- 
pendix. 05,  as  having  a  dip  of  dO°,  but  in  which  observa- 
tion I  cannot  doubt  that  he  mistook  the  stratula  for  the 
lamina  of  stratilication  (if  it  his  any  Such),  against  which 
mistake  Mr.  Arthur  Aikin  and  other  observers  were  cau- 
tioned, bv  a  Correspondent  in  your  SSth  volume,  p.  357  j 
Dr.  W.  H.  Druum)ond,  in  speakino'  of  the  Red  Sandstone 
in  Cushendall  Bay,  falls,  probably,  into  this  same  error. 
Preface  xiii. 

After  considerincT  vi'hat  T  have  read  as  above,  T  have 
adopted  the  suppositions  of  the  Druir.glass  and  Baliycastle 
or  Tvrone  and  Aiitrim  Coal-fields,  containing  detached 
parts  of  the  same  Strata,  vi'hich  belong  to  the  top  of  the 
great  Antrim  Basalt,  and  that  they  once  coimected  thereon 
between  these  two  Coal  fields  ;  and  shall  re[)ly  to  Dr.  R.'s 
question,  Appen.  p.  31,  by  saving,  that  here  Coal-measures 
do  intervene  Leiircen  Basalt  strata^  according  to  the  state- 
ment of  Mr.  VVhilchurst,   p.  260,  of  Dr.  Hamilton    (as 
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quoted  by  Mr.  D.  p.  86),  and  by  himself,  Appcn.  p.  81,  as 
before  olDserved ;  or  rather,  they  over-lie  the  great  Basalt, 
and  under- lie  the  JVhinstone,  as  both  of  the  authors,  first 
shove  quoted,  call  this  small  or  upper  Basalt,  alihough 
Mr.  D.  rather  obscures  this  interpretation,  in  pasre  86,  by 
saying,  that  the  Whinstone  is  "  the  same  (kind  of?)  stone 
as  the  Basalt  of  Fair-Head,  and  is  imperfectly  columnar:" 
we  are  no  where  however  told,  what  space  to  the  south- 
ward this  Whinstone  occupies,  before  the  Slate  com- 
mences ?  and  whether  other  Coal-measures  do  not  come 
on  upon  this  Whinstone  ?  (as  I  think  very  probable);  or 
how  or  in  what  form  th.e  Whinstone  or  its  covering;  strata 
adjoin  to  (whether  by  underlieing  or  overlieing)  the  Slaie 
S  of  them?;  on  all  which  points  Dr.  R.  is  rather  sur- 
prisingly silent,  and  does  not  any  where,  I  believe,  mention, 
or  allude  to  the  Granite*  found  S  of  the  Coal-field,  on 
Ballypatrick  Mountain,  rnentioned  by  Mr.  D.  p.  84,  and 
on  the  Mountain  above  Cushenden  (perhaps  the  same?) 
accompanied  by  Gneiss  (p.  92  and  93),  where  '*  the  enor- 
mous fractured  mass  of  this  substance,  which  hangs  over 
the  Road  on  the  left,  and  the  disjointed  fragmer.ts  that  lie 
under  it  on  the  right,  as  the  hill  is  descended,  car.ncU  fail 
of  striking  the  beholder  with  awe;"  at  the  bottom  of  page 
93,  Mr.  D.  is  more  particular  in  describing  the  places  of 
the  Limestone,  Granite,  Gneiss,  and  red  coarse  Sandstone 
(or  Puddingjtone),  to  thp  Traveller.  Dr.  R.  in  describing 
the  edge  ot  the  basalt  on  the  Limestone,  in  this  part,  App, 
p.  21  and  43,  mentions  only  the  Slate,  and  l)y  directing 
the  devious  steps  of  his  Tourist  (App.  p.  95),  up  the 
southern  Road  from  Ballycastle  (instead  of  that  SE)  shows 
him  this  Sc/iistus  only:  and  in  so  doing  (like  Dr.  Townsend, 
as  I  suspect)  loads  the  Cosmogeniists  with  unneces?ary  dif- 
ficulties, respectiuff  the  unconformableness  of  the  Slate  and 
Coal-measures,  as  already  mentioned. 

I  shall  r.ow  take  the  liberty  of  suggesting  (in  hopes  of 
'early  correction  through  your  means,  wherever  lam  wrong) 
what  .appears  to  me  to  be  the  structure  of  the  north-eastern 
part  of  Ireland,  from  the  facts  disclosed  in  the  verv  interest- 
ing accounts  which  1  have  been  reading,  and  the  know- 
ledge I  have  of  similar  or  analogous  phasnomena  in  very 
distant  situations. 

First  then,  I  sup{)0«e  that  the  lowest  known  Stratum  or 
assemblage  of  strata  in  this  district  is  a  very  thick   Red 

*  At  Cushleak  N  of  Nevvcownglens,  Gneiss,  mica -Slate,  and  Granite  are 
found,  and  occupy  the  Coast,  according  to  Dr.  D.  Preface  xiii :  and  "dark- 
blue  primary  or  transition  I..in3e3tone,"  at  Tor -point,  p,  xiv. 
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Mori,  one  of  the  three,  probably,  which  are  mentioned  in 
my  reply  to  Dr.  R.'s  Letter,  p.  442,  of  your  37th  volume, 
and  closely  allied  in  its  properties,  though  not  the  sanie, 
which  I  have  somewhat  explored  and  treated  on  in  my 
Derbyshire  Report,  vol.  i  p.  146,  and  in  your  present  vo- 
lun<e,  p.  28. 

Dr.  R.  when  describing  the  great  Basalt  stratum  in  your 
33rd  volume,   pages    103,  1  13,  and  201,  and   in  Mr.  D.'s 
Appen,  p.  62,  80,  &c.  speaks  of  "  the  little  systems,  by  the 
aggregate  of  which   our   coast   is   formed;  nature   having 
changed  her  materiuU,  or  their  disposition,  or  both,  every 
two  or  three  miles  :"  "  Nature  in  the  formation  oi   her  ar- 
rangements  has  never  acted  upon  an  extensive  scale  in  our 
Basaltic  area,"  &c.    "  Whenever  there  is  a  change  of  ma- 
terials, by  the   introduction  of  a  new  system,  the  lines  of 
demarkation  (are)  aKvavs  distinct  and  well  defined  ;  yet,  the 
different  materials  pass  into  each  other  without  interrupting 
the   solidity  and   continuity  of  the  whole  mass."    *'  We 
(addressing   Mr.  Davy)   studiously   sought   for    the   points 
where  nature  had  made  any  change  in   her  inateriah,  or 
their  arrangement,  hoping  that  at  the  junctions  of  these 
little  systems   we   should   find,"  &c. :  and   which   are  the 
kind  of  passages,  to  which  I  alluded,  vol.  xxxiii.  p.  257,  as 
not  perfectly  understanding  them  two  years  ago,  but  which 
1  think  that  I  now  do,  as  applied  by  Dr.  R.  to  the   ano- 
malies or  occasional  changes  in  the  substance,  or  the  struc- 
ture, or  the  form,  &c.  of  what  he  still  considers  as  the  same 
5/ra/ttrw  of  Basalt,  notwithstanding  such  changes.     Jn  the 
mention  which  Dr.  R.  has  since  made  ot"  the  matters  below 
white  Limestone    (except    speaking  of    schist    in    several 
places),  App.  pages  21,  22,  47?  Sec  he  says,  they  compose 
"a  district  in  which  the   component   fossils   are  much  di- 
versified,"   having  "  more  diversified  materials  and  more 
diminutive   and    irregular   arrangements,"   and    again,    he 
speaks   of  the  valley  between  Cave-hill  and  Carmoncy  be- 
ing excavated   through   the  basaltic  and  calcareous  strata, 
"  and  the  more  irregular  materials  upon  which  they  rested," 
&;c.     From  all   which   1  conceive,  that  Dr.  R.  will  find  no 
great  difficulty  in  understanding,  and  perhaps  in  admitting 
the  statements  in  my  Derbyshire  Report,  vol.  i.  p.  147   to 
156,  280,  &c.  as  to  the  anomalous,  accidental,  or  chance 
Beds    and    nodular   and   huge  anomalous  Concretions    or 
rudely  crystallized  Masses  in  the  Red  Marl  strata,  in  and 
near  to  that  County, and  elsewhere;  whatever  he  may  think 
of  niv  j)resent   attempt,   to  refer  the  very  various  and  dis- 
similar substances  in  the  lower  part  of  his  series  (to  which 
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he  so  often  alludes)  to  one  very  similar  and  immense 
stratum  of  Red  Marl,  as  mentioned  above  ;  within  which 
they  are  now  actually  imbedd-  d,  either  isolated,  or  touching 
or  enveloping  one  another,  or  occupying^  its  entire  place  in 
local  tracts  :  and  I  am  extremely  anxious,  to  engage  so  de- 
liberate and  careful  an  observer  as  Dr.  Richardson,  in 
comparing  these  suggestions  with  the  facts  within  his 
knowledge  or  reach,  respecting  all  the  norih-eastern  Coun-. 
ties  in  Ireland,  as  soon  as  niav  be,  through  the  medium  of 
your  Magazine,  or  any  other  he  may  prefer: — but  to  pro- 
ceed ; 

'  This  thick  Red  Marl  stratum  does  not  appear  to  have 
formed  a  siuiile  plane,  but  to  form  a  Trough  on  a  large 
scale,  such  as  I  have  traced  in  several  parts  of  England*, 
the  central  or  lowest  line  of  which  is  to  be  sought  for,  by 
the  di()s  of  the  superficial  strata  towards  itf  (where  such 
strata  are  regular),  from  near  the  north-western  corner  of 
Antrim  along  ihe  vale  of  the  lower  Bann  River  between 
Antrim  and  Derry,  across  Lough  Neagh  and  thence  per- 
haps along  the  vale  of  the  upper  Bann,  and  line  of  the 
Newry  Canal  between  Down  and  Armagh  Counties,  or 
some  miles  to  the  \\est  of  this  perhaps,  and  into  the  Eastern 
Sea,  in  Dundalk  Bay,  probably;  and  1  think  it  likely  for 
reasons  to  be  stated  hereafter,  that  this  trough  declines  or 
deepens /ozt'arc?.9  ihe  south  as  far  as  the  south  side  of  Lough 

•  As  between  the  Isle  of  Wight  and  the  main  Land  (exrending  E  to  the 
French  Coast  and  W  into  Dorsetshire  and  perhaps  into  Devons.hire) ;  up 
the  course  ot  the  Thames  from  its  mouth  into  Wihshire  ;  and  of  which  ati 
instance  is  pr.rticularized  in  the  East  and  North  Ridings  of  Yorkshire,  in 
your  present  volum.e,  y>:'gt  97  and  98 :  they  are  indeed  so  common  and  im- 
portant a  phjenomenon  in  the  position  of  the  British  Strata,  that  Mr.  ff'iiliam 
Smith  used  some  years  ago  to  think,  that  thereby  he  could  account  for  the 
very  crooked  and  fingered  form  of  the  endings  of  the  strata,  without  ad- 
mitting such  to  be  the  reiriains  of  strata  of  which  the  other  parts  are  denu- 
dated  and  gone,  as  I  then  and  since  have  maintained,  and  as  Dr.  R.  has  since 
written  respecting  the  irregular  outliues  of  strata  which  I  never  saw.  Mr. 
Smith,  when  explaining  himself  tome  and  others  on  this  subject,  has  oftea 
taken  a  sheet  of  wri'.iug  paper,  and  folded  it  up  as  the  paper  or  mounting 
of  a  iadv's  Fan  is  done,  except  the  folds  being  parallel  instead  of  converging 
as  in  the  Fan,  and  pidling  it  nearly  open,  has,  holding  it  inclinin;;  slij;hily 
towards  the  South-East,  said,  •' this  is  nearer  to  the  position  of  the  strata 
on  the  south  and  east  of  England,  than  any  one  plane, and  the  greater  part  of 
that  country  will  be  found  to  consist  of  nearly  parallel  Rdges  and  Troughs." 

Local  bumps,  humps,  or  elevations  in  the  strata,  and  basins,  swilleys,  or 
local  depressions  from  all  sides,  I  iiii6  to  be  also  common,  and  not  less  im- 
portant to  be  traced  and  inveuigated,  than  the  long  Troughs  and  Ridges 
above  mentioned,  as  I  hope  to  show,  by  the  results  of  a  part  ciilar  Survey 
of  a  large  distiict  in  Derbyshire,  which  I  have  in  hand,  for  the  truly  liberal 
President  of  the  Royal  Society. 

f  Of  which  JVlr.  D.  takes  a  generrl  notice  quoting  the  Rev.  G.  V.  Samp- 
son) in  p.  27  and  31  of  his  Stat.  Surv.  of  Antrim. 

S  4  Neagh, 
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Neagh,  and  perhaps  much  further.     The  northern  edge  or 
end  of  this  great  Marl  stratum  seems  submerged  in   the 
ocean  from  Ballvcastle  to  Lough  Foyle,   or  near  it,  rising 
towards  (and  producing  as  I  expect)  the  mountains   in  the 
north-eastern   paris  of  Dpnegall ;  as   its   western   side   do 
those  of  the  western  parts  of  Derry,  Tyrone,  and  those  of' 
Monaghan  and  Louth  Counties  too,   perhaps,  in  so  many 
"  liiile  svstems,"  as  the  tracts   of  different  Rocks  therein 
may  not  improperly  be  styled  (in  the  language  of  Dr.  R.), 
when  compared  with  the  entire  mass  of  the  stratum  I  am 
describing:  whose  eastern  side  seems  to  produce  the  moun- 
tain, on  the  eastern  side  of  Down  County  ;  hut  with  respect 
to  all  which,  I  am  left  to  much  conjecture,  owing  to  the 
works  I  have  read  containing  only  the  mention  of  Schislus 
or  Slate  (belonging  to  this  stratum)  on  the  western  side  of 
the  trough*,  by  Dr.  R.  in  your  33rd  vol.  pages  195,  IQQ, 
204,  &c.  and  App.  34,  &c.  :  except  a  few  facts  relating  to 
the  County  of  Down,  which  will  appear  in  their  more  pro- 
per places  hereafter.     With  respect  to  the  eastern  side  and 
the   top  part  of  the  edge  of  this  great  and  lowest  known 
stratum  of  this  district,   as.  far  as  they  appear  within  the 
county  of  Antrim,  thouixh  the  space  is  vastly  smaller,  my 
materials  are  more  ample,  and  which  I  shall  proceed  briefly 
to  mention,  rcqaestino;  a  careful  comparison  of  them  with 
mv  Derbysliire  Report,  but  more  so  with  the  phsenomena 
of  the  Red  Marl  stratum  itself,  that  are  there  detailed.     The 
substances  then  of  this  district  arc  : 

Red  Marl  or  Clay,  with  its  usual  characteristic  streaks  and 
beds  of  greenish  blue  or  blue  marl-like  Earth,  which  appears 
(at  Cave-hill)  at  the  top  of  this  stratum,  Mr.  D.  p.  69  and  72, 
(a  thin  biturnous  schist,  Dr.  D.  pref.  viii.)  ;  Rii(\  Clay  from 
40  to  106  feet  deep  and  more,  beneath  Belfast  Town, 
p.  bbS ;  in  places  along  the  vale  of  the  Lagan  and  coasts 
of  Belfast  bav  and  the  Ocean,  to  the  Island  Magee,  as  at 
Maheramesk  N  of  Hillsborough,  Maheragall,  Belfast, 
and  Carrickfergus,  Mr.  D.  p.  74,  the  Forth  vale  near  Bel- 
fast, and  Castlechichester  in  Magee  Isle,  p.  72;  in  the 
Forth  and  Woodburn  valleys  ("  extensive  beds  of  Clay, 
conimonly  red,  sometimes  of  a  deep  blue  and  spotted,") 
and  on  the  shores  of  Carrickfergus,  where  it  makes  Bricks, 
Dr.  D.  pref.  vii. ;  and  Marley  Clay  at  Kiilroot,  Mr.  D. 
p.  139,  Sec. 

Gypsum  in  the  Marl  or  red  Clay,  white,  yellow,  reddish, 

•  UnleHS  the  red  and  greenish  Marl  observed  hy  Mr.  Sampson  were  in 
Dcrry,  as  might  be  inferred,  from  his  being  the  surveyor  of  that  Cuuuty, 
n-.entioned  by  Mr.  D.  p.  69, 

and 
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and  fibrous,  in  beds  not  exceeding  two  feet  thick,  in  the 
Forth  and  Woodburn  vales  and  the  shores  of  Garrickfcrgus, 
Dr.  D.  pref.  vii.  in  the  Forth  vale,  and  on  the  Coast  of 
Belfast  (Dr.  R.  vol.  xxxv.  p.  3  75)  and  thence  to  Caslle- 
chichester  in  Magee  Isle  Mr.  D.  p.  72,  and  at  Mcgabuy- 
hill  (in  searching  for  Coals  !)  in  Maheramesk,  Mr.  D. 
p.  74  ;  the  gypsum  having  been  called  Talc  by  Mr.  Barton 
p.  106.  '  . 

A  putty-like  substance  found  in  the  Red  Clay,  often  la- 
minated, fine  and  most  unctious  to  the  feel  (Mr.  D.  p.  69), 
is  perhaps  a  kind  oi'  Fullers'  earlk. 

Salt-Springs  (indicative,  no  doubt,  of  Rock  Salt  beds  in 
the  Marl  below) ;  the  strongest  in  Ireland  is  on  NiJahDal- 
way's  Estate  near  Carrickfcrgus,  Dr.  D.  says  pref.  vii.  At 
Ballyhill,  and  at  Red  Hall  in  Magee  Isle,  there  are  pure, 
but  not  strong  salt  springs,  Mr.  D.  p.  142. 

Mineral  Sprbigs  (purging  nitrous)  in  marley  Clay  at 
Killroot,  and  near  Carrickfergus,  Mr.  D.  p.  139. 

Sandstone,  variegated,  and  containing  clay  galls,  is  said 
to  be  lowest  stratum  seen,   (dipping  W)  on  the  beach  at 
Ringin  point  by  Dr.  D.  pref.  p.  vi.     "Sandstones  of  dif- 
ferent colours,  different  degrees  of  hardness,  and  differing 
in  the  size  of  the  grains  which  enter  into  their  composition, 
form  the  grand  basis  of  this  County.     They  appear  at  the 
southern  extremity  of  it  near  Spencer's  Bridge,  where  it 
joins  the  County  of  Down.     From  thence  they  may  be 
traced  along  the  whole  valley  to  Belfast  and  along  the  shore 
to  Carrickfergus,  a  tract  of  not  less  than  twenty-two  miles," 
Mr.  D.  p.  91  ;  and  at  Whitehouse  Point,  Dr.  R.  vol.  xxxv. 
p.  375.     "The  depth,  to  which  the  Sandstones  go,  is  very 
great  and  quite  uncertain  ;   this  has  been  tried   in    manv 
places  near  Lisburn,  where  after  boring  near  200  feet,  the 
undertaking  has    been    abandoned  :  and  at   the  Freestone 
Ouarrv  at  Scraba  in  the  County  of  Down  450  feet  have  been 
bored  through  without  success,"  Mr.  D.    p.  02.     The  sur- 
face of  this  stratum  makes  a  sandy  soil  W  of  the  Lagan, 
from  Maize  Course  to  near  Belfast,  p.  9.3.    "  A  fine  section 
of  this  sandstone  may  be  seen  at  Macedon  Point,  arranged 
in  many-coloured  stripes,  and  cut  by  vertical  veins  of  an 
unctious  argillaceous  substance,  resembling  Fullers'  Earth," 
Dr.  D.  pref.  vii.     *'  On  the  western  shores  of  Cushendall 
Bay,  we  meet  with  a  red  Sandstone,  in  beds  five  or  six  feet 
thick,  dipping  to  the  E  {stralula,  probably?)  at  a  high  an- 
gle:" "  a  curious   breccia  or  puddingstone   consistmg  of 
rounded   pebbles  of  quartz    imbedded  in  a  red  sandstone 
cement;  the  caverned  Rock,  on  which  Red  Bay  Castle 
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stands,  and  the  ci'otesque  caves  of  Cushendun,  are  found  in 
this  material,"  Dr.  D.  preF.  xiii.  and  p.  143  :  this  pudding- 
stone  is  noticed  particular!}'  by  Mr.  D.  at  page  92  and  94. 
I  am  inclined  however  to  think  it  a  coarse  and  very  irre- 
gular gritstone,  as  to  the  size  of  the  grains,  of  which  I 
have  seen  manv  examples  in  Red  Marl  districts. 

Magnesian  Limestone,  ihh  appears  on  the  S  shore  of  Bel- 
fast Louirh,  at  Hollywood  in  Downshire,  and  by  Dr.  D. 
pref,  vi.  is  supposed  to  underlie  the  Sandstone  :  many  miles 
N  of  this  at  Tor  Point  there  is  *'  a  dark-blue  primary  or 
transition  Limestone  with  -veins  of  chlorite  and  calcareous 
spar"  Dr.  D.  pref.  xiv. 

Gneiss^  Mica  Slate,  and  Granite  appear  in  Ciishleak,  the 
shores  here  being  bold  but  not  perpendicular,  Dr.  D.  pref. 
xiii.  ;  and  Grey-wache  and  Schist,  and  Granite  are  said, 
probably,  to  underlie  the  magnesian  Limestone  of  Holly- 
wood, pref.  vi. 

"  Porphry  in  unconformable  strata  of  a  yellowish  and 
bluish  external  surface,  containing  veins  of  Jasper,"  occur 
in  Cushendall  Bay,  Dr.  D.  pref.  xiii.  What  Dr.  R.  and 
Mr.  D.  have  said  of  the  Slate,  Gneiss,  and  Granite,  in-land, 
at  the  NE  corner  of  the  Countv,  have  been  noticed  already 
at  pajie  269,  and  it  remains  T  think  only  to  mention,  that 
a  vein  of  Lead  appears  in  Magee  Island,  Dr.  D.  pref.  xii. ; 
that  Manganese  is  found  near  Ballycastle,  S  (I  sui)pose  in 
these  strata?)  Mr.  D.  p.  Q'2,  and  Slieve  Aura  mountain 
'*  has  been  long  supposed  to  contain  Mines,^'  or  veins 
rather.  Dr.  D.   App.  p.  33. 

Such  are  the  varied  sub«tances  which  the  south-eastern, 
east,  and  north-eastern  borders  of  Antrim  furnish,  from 
what  I  consider  as  different  parts  of  the  same  thick  stra- 
tum, without  being  furnished  with  the  means  of  tracing 
any  invariable  law  as  to  th"ir  disposition,  or  thinking  that 
such  can  be  there  traced  (if  such  exists)  any  more  than  in 
another  stratum  of  similar  properties  which  I  have  else- 
where examined,  and  which  nothing  but  the  succession  of 
well  marked  and  different  strata  (the  Lias,  &c.)  above  it, 
could  hinder  us  from  concluding  to  be  llie  very  same 
stratum. 

Second — A  creat  Liynesione  stratum,  or  rather  an  assem- 
blage of  calcareous  strata,  whose  parallel  planes  are  applied  on 
ihe^Marl  (or  its  anomalous  beds),  and  except  at  the  north- 
east and  south-east  corners  of  Antrim  ccninty,  but  little  of 
the  Marl  remains  uncovered  thereby,  while  the  surface 
which  the  Marl  or  its  imbedded  substances  make,  in  the 
n)ountains  of  Down,  Louth,  Armagh,  Monaghan,  Tyrone, 

aud 


published  respecting  Antrim^  Derry,  &e.  273 

and  Derrv  are  probably  very  variable  and  considerable,  and 
the  same  is  a  proper  subiect  oF  further  elucidation  in  yowr 
Magazine,  as  a  work  |)retty  generally  and  increasingly  read 
by  Geological  inquirers.  Dr.  VV.  H.  Druniniond,  preface 
p.  viii,  gives  the  following  account  of  the  strata  above  the 
thin  layer  of  bituminous  schist,  already  mentioned  page 
272;  this  is  overlaid,  says  he,  '-  by  a  blue  Limestone  con- 
taining; the  Star-stone,  or  vertebroe  Peniacrinifes,  Cornu 
a/n!}/onis,  and  Anomia  gryphus.  To  this  succeeds  a  stra- 
tum o^  artnaceous  IJmeslove,  often  of  a  green  hue,  known 
in  this  district  by  the  verv  appropriate  name  of  Mulatto, 
from  its  mixed  nature,  and  the  diRerence  of  its  colour  from 
the  snow-white  Limestone,  by  which  it  is  covered.  This 
stratum  abounds  in  quartz  pebbles  (or  coarse  grains  of 
silex,  rather  ?)  and  organic  remains,  ^2LX\\c\x\z\\y Beiemviies* , 
Pectenites  Echini,  Xjsiracifes^  Cardia,  Anomia  grypfijis, 
and  a  substance  resembling  Gypsum,  which  some  suppose 
to  be  the  Pinna  marina,  so  closely  conglomerated  and 
imited  by  the  arenaceous  paste,  that  they  seem  in  some 
places  to  compose  almost  the  whole  mass. 

"Above  the  mulatto  lies  a  very  thick  stratum  of  white 
Limestone,  one  of  the  purest  carbonates  of  Lime,  also  con- 
taining Belemnites  in  abundance,  Cardia  more  rarely,  with 
Flints,  ranging  in  horizontal  lines,  and  often,  where  it  is 
traversed  by  a  dyke,  exhibiting  a  granular  structure  like 
Marble.  The  horizontal  lines  of  its  stratification  being  cut 
by  vertical  fissures,  it  has  frequently  the  appearance  of 
huge  quadrangular  blocks,  artificially  built  on  each  other," 
page  ix.  And  he  continues,  *'  One  of  the  most  remark- 
able appearances,  which  v\  ill  next  arrest  the  observer's  ai- 

*  The  Be.levtvifez.Vid.  Echinus  are  often  found  in  flint.  The  former,  when 
found  either  in  limestone  or  mulatto,  is  generally  of  a  yellow,  calcareous, 
sparry  textuie  on  the  outside, the  centre  being  of  the  same  substance  as  that 
in  which  it  is  imbedded.  From  some  specimens  of  the  Echinus  which  i 
broke,  it  appears,  that  they  are  a  solid  mass  of  the  same  material  as  that  in 
which  they  lie,  and  contain  no  central  crystallization:  bi;t  the  plice  of  the 
shell  in  fiint  is  marked  by  a  very  thin  sparry  incrustation.  In  the  mulatto 
the  shell  is  very  distinctly  preserved;  it  has  become  of  a  sparry  texture;  is 
much  thicker  than  that  of  the  urchin,  now  found  in  our  Seas ;  jias  no  ao- 
pearance  of  an  opening  having  ever  been  at  the  top,  but  of  two  small  orifices 
near  each  longitudinal  extremity  of  the  base,  by  which  the  matter  was  in- 
jected. St.  Pierre  in  his  IVth  Study  of  Nature  observes,  "that  manv  of 
the  cornu  ammonis  and  single-shelled  fossils,  which  from  their  form  have 
resisted  the  pressure  of  the  ground,  have  not  ejected  their  animal  matter, 
but  exhibit  it  witiiin  them  under  the  form  of  crystals,  whereas  the  tv-vJo- 
shelled  are  totally  destitute  of  it."  The  observation  will  apply  sometimes 
to  the  cornu  ammonis,  not  to  the  Echinus,  as  far  as  my  observation  extends. 
To  the  above  list,  add  the  Myiilits  crista  galli,  ihe  Denlalium,  Arco,  TeUma, 
and  6'erpula,  found  in  Collin- Glen  by  Mr,  Templeton." 
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tention,  is  the  unconsolidated  stratum  of  mingled  i^///z/.?, 
Limestone,  and  decomposed  Basalt,  which  immediately 
succeeds.  The  Limestone  is  reddish,  as  it'  tinged  by  the 
oxidaied  iron  of  the  basalt,  the  basalt  friable  as  an  earthy 
mould,  and  the  flints  shivery,  as  if  they  had  undergone  the 
action  of  intense  heat.  The  flints  which  lie  in  greatest 
number  on  the  limestone  vary  in  colour  from  a  light  pink 
to  a  rosy  red,  and  contain  cavities  with  a  yellow  impalpable 
powder,  or  minute  crystals.  They  are  often  striped,  as  if 
formed  by  successive  depositions,  and  exiiibit  manifest 
traces  of  Corals,  Madiepore-r,,  and  other  marine  exuvias, 
which  are  supposed  to  have  supplied  the  silicious  matter, 
or  to  have  served  as  its  focus  of  attraction."  "  On  the 
beach  near  Glynn  the  Anomia  grj/phus,  and  the  vertebra 
Fentacrines  are  found  in  abundance,  in  blue  Limestone,'" 
p.  xi. — "  In  the  Isle  of  Muck,  near  Larne,  there  is  a  course 
oi gray  L'nnestone  betw-een  the  white,  according  to  Mr.  D. 
Stewart,"  Mr.  D.  p.  68. — '^  On  the  Black  mountain,  that 
species  denominated  phosphoric  Limestone  is  met  with  ; 
likewise  at  Church  Bay  in  the  Isle  of  Rathlin.  On  the 
mountain  just  mentioned,  at  the  height  of  about  1 100  feet, 
is  a  kind  of  calcareous  Sandstone,  containing  a  variety  of 
shells,  amono:  which  some  of  our  native  ones  may  be  re- 
cognized, zs~Arcta  glycinaris,  Pectens,  Cardium  edulis,  and 
intermixed  with  the  Mytilus  instahis  (figured  in  White's 
Natural  History  of  Selbourne),  Amnionice  serpuice,  (Mr. 
Tern  pieman),  &c.  8cc.  Mr.  D.  p.  68. 

Blue  and  white  or  dove-coloured  JSJarlle  is  found  on  the 
lands  of  Ballvmurphy,  two  miles  from  Belfast j  also  in 
Collin  Glen,  some  of  its  v^'hite  part  being  '•'  as  transparent 
as  statuarv  Marl)le."  A  fine  red  Marble  inclosir,g  reddish 
Flints  in  Earner's  Glen  near  Trummery:  a  whin  dyke 
far  advanced  in  decomposition  to  a  yellowish  or  a  reddish 
ochreacous  substance,  cutting  through  this  and  other  quar- 
ries to  the  SW,  imparts  these  colours  to  the  limestone  near 
it,  niakinc:  it  much  harder,  finer  in  tlie  grain,  and  inore 
crvstallizecl,  and  which  when  cut  and  polished,  arc  nearly 
equal  to  the  best  imported  marbles,  but  they  cannot  be 
raised  in  large  blocks,  Mr.  D.  p.  67. 

From  the  circumstance  of  the  upper  or  white  Limestone 
led  *   (200  feet  thick)  never   rising  wholly  above  the  Sea 

*  Often  mentioned  as  Chalk  by  writers;  and  some  even  who  have  visited 
it  of  late,  seem  disposed  to  endeavour  to  identify  it  with  the  CJialk  strata  of 
the  south  of  England;  a  vain  attempt  surely?— On  these  accounts  I  was 
jorry  to  read '•  chalky  clKTs"  in  IV-r.  D.  p.  (i;5;  and  that  the  Gypsum  far  be- 
low it  "  has  probably  been  Chalk,''  p.  7'!. — Dr.  R  sny'!  l.lmpjtonc  "  as  white 
as  chalk,"  vol.  ?ixiii.  p.  201. 
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at  the  north-end  of  the  trough,  in  the  distance  of  25  miles 
from  Ballycastle  to  Solomon's  Porch  (Dr.  R.  vol.  xxxiii. 
p.  202),  and  sinking  wholly  below  it,  near  the  mouth  of 
the  Bann,  1  am  not  surprised,  that  the  previous  account 
of  Dr.  R.  which  I  had  read,  of  the  northern  Basaltic  Coast, 
takes  no  notice  of  the  incumbent  coloured  and  shelly  beds 
of  Limestone,  above  mentioned  :  the  meniion  however 
which  Dr.  R.  makes  of  this  stratum,  risins;  as  it  passes  S 
and  inland  from  SoIon)on's  Porch  (vol.  xxxiii.  p.  20'z), 
might  have  given  occasion  to  observe  and  describe  the 
whole  of  this  grand  calcareous  stratum.  From  Portrush, 
where  the  Limestone  first  emeroes  from  the  Sea  at  the  end 
of  the  Trough  in  Antrim,  Mr.  D.  has  pretty  fullv  described 
its  edge,  to  Ballycastle,  and  thence  across  the  inland 
mountains  to  near  Newt(v.\nglens,  and  thence  along  the 
Coast,  within  a  few  miles  of  it,  and  of  Belfast  Bav  and 
the  Laean  River,  to  near  Soldier's  Town,  (App,  p.  29), 
and  to  Maharliii  in  the  Cf^unty  of  Down,  Mr.  D.  p.  63  to 
69,  93,  &c. ;  1  shall  therefore  dismiss  this  stratum  for  the 
present:   and  proceed  to 

Third — The  Great  Basaltic  stratum  restir/fr  on  the  Lime- 
stone  last  described,  whose  16  curious  strata  or  thick  beds 
(together  1200  teet  thick,  vol.  xxxv,  p.  376),  Dr.  R.  has 
exhibited  and  described  in  your  33rd  vol.  p.  166,  and  of 
which  some  further  information  from  Dr.  R.  will  be  found 
in   Mr.  D.'s  App.  p.  17?  with  a  ^^parate   memoir  on   the 
^eolitts  imbedded  in  these  Basalt  strata  and  the  Ochre  or 
red  decomposing  beds  interposed  between  them,  App.  p.  2, 
Mr.  D.'s  account  of  these  strata,  pages  38  to  60,   will   also 
he  perused  with  interest  by  Greological  readers  :  at    page  60 
he  mentions  Iron  Ores  of  d.fferent  kinds,  arrd  thin  strata  of 
rich  Hematites  found  aiTiong  the  beds  of  argillaceous  Ochre : 
and  Bog  Ore  oa  the  sides  of  the  mountain^•,  and  in  the  val- 
leys between  them;  and  from  which  sources,  probably,  the 
Iron -work  3  that  were   formerly  used   N  of  Randalsiown, 
were  supplied   with   Ore,   p.  473;  and    the  Iron  (Furnace) 
Foundtry  on  the  shore  of  Lough  Neagh  in  Derry,  by  strata 
of  Iron   Ore   stretching  from  that  place  to  Slieve  Gallon 
Mountain,  a  distance  often  miles,  (m  this  Basalt?)  accord- 
ing to  Mr.  Barton,  p.  140  and  144. 

Pox;x;o/«7?o  of  good  quality  has  been  worked  from  these 
ochreaceous  beds  in  Rathlin  Isle,  Mr.  D.  p.  6l,  and  Dr.  R. 
App.  12.  Fullers'  Earth,  at  the  Falls  of  Belfast,  Bamer's 
Glen,  p.  62  and  67;  Soap-stone  of  a  purple  colour,  in  a 
large  stratum  SW  of  Lame,  p.  61  ;  Tripoli  of  a  rough  kind 
*n  the  SW  of  Agncw's  hill,  p,  623  French-Clialk  near  the 

Gobbius 
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Gobbins  in  Magee  Isle,  p.  62  :  and  Wood  Coal  or  com- 
pressed bituminated  Wood,  usually  in  thin  scams  between 
the  basalt  beds,  at  Mount-Druid  near  Ballintoy,  p.  67,  at 
Killvmorris  near  the  centre  of  the  County,  at  Limineagh, 
also  near  the  E  shore  of  Lough  Neagh  (between  Ballin- 
derry  and  Crunilin),  and  near  Portmore,  p.  89,  at  which 
last  place  two  beds  of  25  feet  thick,  a  third  9  feet,  and  a 
fourth  still  lower  was  penetrated  18  inches  by  the  boreing 
rods,  at  80  yards  deep,  before  the  operation  was  discon- 
tinued, p.  90:  and  at  Bengore-head,  in  a  considerable  stra- 
tum between,  two  rows  of  basaltic  pillars!   p.  90.  Note. 

The  shrinking  and  openii>g  of  fissures  and  caverns  in  the 
Limestone,  beneath  these  Basalts  (in  common  with  all  thick 
calcareous  strata  which  I  ever  saw),  which  the  water-swal- 
lows at  Red  Hall  and  near  Kil waiter  (p.  71)  serve  to  illu- 
strate, may  well  account  for  the  sinking  of  the  Basaltic 
surface  into  Funnei-skcped  hollows*,  at  Broom-mount  in 
Soldier's  Town  and  elsewhere,  mentioned  App.  p.  11-2; 
but  where  it  was  by  no  means  necessary,  to  resort  to  the 
improbable  suppositions  of  '*'  the  softening  and  carrying 
away  of  some  understratum,  probably  Limestone,  by  the 
action  of  subterraneous  running  v>aters,"  to  account  for 
these  local,  and  in  some  districts  very  common  depres- 
sions of  the  surfaces  and  which  seem  to  have  nothing 
in  common  with  the  decomposing  cores  and  semi- 
spherically-shaped  cavities  t  left  on  the  surface  of  Basalt, 

*  Among  the  numerous  facts  collected,  and  further  attainable,  towards 
my  proposed  Mineral  History  of  Derbyshire  (should  an  adequate  interest 
and  encourag:ement  ari-^e  and  offer,  to  render  it  prudent  on  my  part  ever 
to  resume  it),  which  cotid  not  find  a  place  in  the  published  Report  to  the 
Board  cf  A^^riculture,  the  several  conical  depressions  in  the  3rd  Toadstone 
(or  Basalt)  Jiear  Water-Swaliovvs  in  Fairfield,  owing  to  the  shrinking  of  the 
thick  4th  Limestone  beneath,  remaui  to  be  mentioned,  as  instances  aimiiar  to 
those  in  Antrim.  A  depression  or  elliptical  Sankum  or  B^sin  of  small  extent 
and  depth,  on  the  1st  Grit  Rock  SW  of  Overton  Hall,  lately  presented  itself 
to  my  notice,  in  sur\eying  and  levelling  in  the  Fields  in  that  part  for  Sir 
Joseph  Bank's  large  Mineral  Maps  and  Sections  which  I  have  in  hand,  and 
probably  indicates  a  cavern  or  large  shake-hole  in  the  1st  Ijme  Rock  be- 
neath, into  wiiich  this  thick  grit-stone  Rock  has  become  locally  depressed. 
Hell  Kettles  S  of  Darlington  in  Durham  are,  doubtless,  two  sunk  places  of 
the  upper  clayey  stratum,  into  the  shrunk  magnesian  I.ime  Rock  beneath. 
Nor  is  it  uncoiniVio;':,  ov/ing  to  the  unequal  Cjutracti^n  of  the  tower  cal- 
careous beds  (where  there  is  no  supei  incumbent  stratum)  to  find  depressions 
in  calcareous  soils,  as  may  be  seen  on  a  grand  scale  about  Stanstead  NE  of 
Brighton,  in  the  upper  Cl;alk;  in  Norfolk  near  to  Mr.  Colhourn's  former 
residence:  on  a  smaller  scale  on  the  Chalk  Hills  SW  of  Wendover,  Bucks. : 
and  even  in  Gypseous  tracks^  according  to  the  1st  Edit,  of  Jameson's  "  Geog- 
nosy." p.  34  and  172. 

f  The  several  Rock  Basins,  and  .some  of  the  Stone  Cliairs  on  the  1st  Grit 
Rock,  where  exposed  in  blocks,  in  Derbyshire,  seem  owing  wholly  or  in 
grcrtt  part,  to  decomposed  or  loosened  JLums  or  Nc^ts  of  Mica  plates,  such 
as  are  noticed  in  lay  Report,  vol.  i.  p.  -ICG. 
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in   the  bed   of  Glenarni    River,   nienticned   by   Dr.    D. 
pref.  xii. 

Dr.  W,  H.  Drummond's  description  of  these  strata  and 
their  imbedded  contents,  pref.  p.  x.  is  as  follows  :    "  Over- 
topping all  (the  Limestone  strata)  is  the  great  stratification 
of  Trap,  with  its  subordinate  divisions  of  Greenstone,  Por- 
phry-slate,  Trap-Tiiffa,  and  Ajnij gdaloid.     The  solid  Trap 
and  the  Amygdaloid  aliernaie,  as  may  be  distinctly  seen  at 
the  Knockagh,   the  former  showing  traces  of  incipient  co- 
lumnarity,  the  latter  less  rent  into  (by)  fissures,  often  very 
friable,  and  indented  at  its  junction  with  the  Trap;   thickly 
studded  with  Zeolite,  and  of  a  dark  gray,  brown,  or  reddish 
colour.     It  would  require  frequent  minute  examinations  to 
ascertain  the  order  in  which  the  different  numerous  strata 
of  this   formation   succeed    ea?h   other.     There   is   also  a 
stratum  of  an  ochreous  vermillion  red  .substance  which  may 
be  seen  at  the  base  of  the   precipice  of  the  Cave  Hill,  but 
in  much    greater  beauty  and  extent  at  Murlogh  and   the 
Giant's   Causeway.      The   P or pkry  slate,    which    may    be 
easily  distinguished  by  its  slaty  fracture,  is  ornamented  with 
sn)all  topaz-coloured  crystals  of  Chrysolite  or  Olivin.  Small 
brilliant  crystals  like  Sapphires,  and  opake  crystals  of  iSViorZ, 
are  found  in  some  varieties  of  the  Trap ;  that  of  Fair- head, 
which  is  so  coarse  as  to  resemble  Gianite,  contains  Augite. 
The  vesicles    of  the  amygdaloid  are  almond-shaped,    tubu- 
lar, quadrangular,  and  a  series  of  them  is  often  connected 
together.     They  are  supposed  to  have  been  formed  by  air- 
bubbles   during  the  deposition  of  the  strata,  and   to  have 
been   afterwards   filled   or  lined   by   percolation    with     the 
matter  by  which  they  are*fiow'  occupied.     This  is,  Steatites, 
calcareous  Spar,  Calcedony,  Opal  or  Zeolite:  the  last  is  very 
prevalent:  it  is   sometimes  cubical,    often  stelliform,   and 
in  the  beauty,  delicacy,  atid  the  arrangement  of  its  crystals, 
vies  with  the  Thistles'  dov.'n.     As  the  character  of  Basaltic 
or  Whinstone  Mountains,  the  flatz-trap  formation  of  Wer- 
ner, are  too  obvious  to  be  mistaken,  the  description  of  one 
may  serve  for  the  whole.     On  one  side  they  generally  pre- 
sent a  steep  precipice,  and  on  the  other  fall  away  with   a 
gradual  slope*.     They  are  flat  at  the  summit,  whence  they 
are  denominated  Tabular." 

A  bed  of  prismatic  Basalt  at  Portrush  and  the  Skerrie 
Islands,  is  full  of  Belemnites  and  of  Pecte/iites,  and  above 
^]\,oi  Cormia  Amviojns,  dispersed  through  the  whole  mass, 

*  What  stratified  Mountains,  in  denudated  districts  in   particular,  do  not 
present  these. Characters?    more  or  less  perlectly,   as  their  upper  stratum  is 
permaaent  or  otherwise  ?   that  is,  will  or  will  not  endure  the  weather. 
>  vol. 
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vol.  XXXV,  p.  3/0;,  Mr.  D.  p.  53,  and  App.  p.  36:  Dr.  R. 
seems,  however,  only  to  mention  the  Ammonites :  and 
Dr.  D.  says,  pref.  p.  xv.  "  At  Portrush,  ihe  Chert,  PeirO'- 
silex^  or  SUicious  Basalt^  abounding  with  impressions  of 
the  Cornua  Ammonis  (many  of  which  are  pyritous,  and 
emulate  the  splendour  of  gold)  rises*  to  puzzle  the  Geo- 
logist." 

Of  the  Whynn  Dykes  or  Veins  of  Basalt  which  intersect 
and  branch  off  in  northern  and  eastern  directions  from  this 
great  Basaltic  Area,  I  must  at  present  say  nothing,  but  refer 
to  Dr.  R.'s  valuable  paper  on  this  subject  in  your  35th 
volume,  p.  364. 

It  will  be  necessary  here,  to  say  something  more  parti- 
cularly as  to  the  limits  of  the  Basaltic  strata,  and  their  po- 
sition, preparatory  to  assigning  the  Coal-series  a  place  upon 
them,  both  to  show  the  grounds  of  my  proceeding  therein, 
and   to  furnish  what  clues  I  am   able  to  future  observers, 
who  may,  and  I  hope  ere  long  will  undertake,   the  decision 
of  the  important  questions  stated  in  page  267.     From  So- 
lomon's Porch  N\V  of  Coleraine  in  Derry  to  Eallycastle 
in  Antrim,  the  N  end  of  the  Basaltic  Trough  occupies  the 
cliffs  of  the  Ocean  ;  from  Ballycastle*  to  the  heights  above 
Newlowns:lens,  its  NE  irreo;ular  corner,  crosses  the  mouu- 
tains :  fron)  the  last  mentioned  place  round  the  coast   of 
the  Ocean,  the  Lough,  and  the  banks  of  the  River  Lagan,  at 
a  somewhat  greater  distance  than  that  of  the  Limestone 
edge,  the  eastern  Basaltic  edge  is  to  be  traced,  till  it  crosses 
the  Lagan    near  Moira   (Mr.   D.  p.  39),  but  turns   then 
again  suddenly  to  the  E  (as  the  Limestone  also  did,  I  ex- 
pect) and  proceeds  in  Down  County,  "  considerably  to  the 
Eastward  of  Lisburn,"  Mr.  D.  p.  38,  Note  :  this  deep  in- 
dent into  the  edge  of  Limestone  and  Basalt  strata  being 
occasioned    by  the  excavation  of  the  I^agan  valley,  just  as 
they  are  indented  on  the  west  side  in  Derry  by  the  Mayola 
excavation  (which  Dr.  R.  has  so  well  described,  vol.  xxxiii. 
p.  202),  except  that  here  Red  Marl  is  exposed  by  the  exca- 
vation, and  there  Schistus  which  has  occupied  its  place,  in 
"a  little  system."  From  Dr.  Hamilton's  Map, referred  toby 
Mr.  D.  in  a  note,  p.  38,  leaving  the  basaltic  bounds  against 
Down  County  undefined,   and   from   the   obscurity  of  the 
descriptions  that  I  have  read  of  the  same,  in  Down   and 
Armagh  and  Tyrone  :  I  am  led  to  suppose,  that  consider- 
able accumulations  of  Alluvia  are  there  lod!2;ed  and  conceal 

»  The  detached  Basaltic  Cliff  of  Fail  head  NE  of  Ballycastle  will  be  men- 
tioned further  on,  as  a  severtd  and  sunk  corner  of  the  Basalt  with  Coal- 
measures  on  it. 
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most  of  the  strata  * ;  hut  for  which,  I  sliould  not  despair  if 
on  the  spot,   of  tracing   the   eastern  edge   of  .tiic  Basahic 
trough,  from  where  Mr.D.  haves  it  E  ot  Li.-burn,  in  aS  or 
SW  direction  to  the  S\L  coast  of  Down,  or  that  of  Louth  : 
to  find  again  its  western   edge  on  tibial  Coast,  and  trace  it 
thence    in  a   NW"   or  NN\V    direction    to    Sheve-Gallon 
Motmtain  W   of  Desmartin  in  Derrv,  where  Dr.  R.  satis- 
factorily descril'Jes  its  edoe,  vol.  xxxiii.  p.  £02,  and  App.  53, 
and  thence  NNVV"  to  Sulomon's  Porch  at  ilie  NW  corner, 
where  I  began.     It  is  true,  Dr.  R.  (App.  p.  22)  mentions 
a  strip  of  Basalt  about  three  miles  broad,  extending  near 
to  the  middle  of  Armagh  County  at  Market  hill  ^nd  Gos- 
ford-Castle,  in  such  terms,  as  might  have  led  me  to   sup- 
pose, that  white  limestone  appeared  from   under  the  sules 
of  this  projecting  horn  of  Basalt;  had  not  Mr.  D.  p.  373, 
informed  us,   that  an-official  document  of  the  [ri^h  Parlia- 
ment states,  that  "  from  Blackwater  town  (down  the  Black- 
water  River)  to  Lough  Neagh,  and   from   theu'-e  aga^n  up 
the  River  Bann,  and  aUmg  the  Canal  to  Newry  (an  extent 
of  nearly  30  miles)  there  is  no  limestone  whatever  ;"  al- 
ihoueh  the  line  of  navigation  from  Loutrh  Neagh  to  Ncwry 
must  twice  have  crossed  the  great  Limestone  basset,  lia!  not 
its  unbroken  plane,  in  all  this  length,  laid  deep  buried  un- 
der Basalt,  with  Gravel   locally  distributed   on  it,  as  the 
"  whynstones   on    the   surface,"    Mr.  D.    p.  39.    and   th.e 
*'  field-stor.es,"  Dr.  R.  App.  p.  22,  give  room  to  suppose; 
but  when  Dr.  R.  returns  northward  (not  southward,  p.  23) 
in  describing  the  western   edge  of  his  Basaltic  area,   and 
says,  if  crosses  Lough  Neagh  diagonally,  catches  tlic  Dtrry 
shore   not   far   from  Bally ronan  ;   the    Basalt  is  found  in- 
cumbent on  white  limestone  at  Spring  Hiii."     A  difficulty 
arises,  and  I  ain  unable  to  follow  him,  for  want  of  any  Map 
which  shows  either,  the  two  last  places  or  Magheralin,  men- 
tioned in  the  preceding  page  (and  p.  277  herem) ;  or  to  gain 
satisfaction,  as  to  whether  Limestone  any  where  appears  on  the 
shores  of  Long h  Neagh  P  and  under  what  circumstances  ?   I 
should  suppose  it  does  not,  both  from  what  Dr.  D  sn's  p.  1 59, 
as  tveli  as  the  document  above  quoted,  whose  object  was, 
to  show,  the  necessity  of  a  Canal  to  the  llackwater  Naviga- 
tion at  the  Town  of  Moy,  which,  were  it  "  opened  from 
Armagh,  it  must  necessarily  go  through  Lands  in  thai  vici- 

*  since  the  above  was  written,  Dr.  Richardson  informs  us  (Aj^ricultural 
Magazine,  vol.  x.  p.  135)  that  "  on  the  >.outh  side  of  l.ou^h  Aeag'h,  ihe 
country  is  for  ten  miles  lung  and  six  broad  a  deep  flow  hug,  with  a  number 
of  islands"  thinly  scattered  ever  it,  called  Cerrys;  are  tiu^e  islands  com. 
posed  of  basalt  ?  or  of  grit  stone,  shale,  &c.  belon^ang  to  the  coai-meafures  ? 

Vol.  39.  No.  166.  April  1812.  T  nity, 
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nity,  containing  inexhaustible  quantities  of  Limestone, 
which  could  he  conveyed  by  (Antrim^  &c.)  Boats,  re- 
turning f'roni  Armagh."  The  sliorcs  of  Lough  Neagh  ap- 
pear also  to  be  flat  on  all  sides,  1  understand,  so  that  lower- 
ing its  water  15  inches,  would  probably  rec:ain  1700  acres 
or  more  ^o  the  Land,  from  a  Lake  of  60,000  acres,  now 
43  feet  deep  in  the  middle,  and  pretty  gradually  shallowing 
to  all  its  extremities,  Mr.  D.  p.  101  :  its  deepest  part  being 
one  foot  above  the  level  of  the  Sea,  as  appears  by  the  levels 
of  the  Belfast  and  Lough  Neagh  Canal,  Mr.  D.  p.  363, 
although  in  p.  103,  its  bottom  is  said  to  be  three  feet  lower 
in  some  places  than  the  surface  of  the  Sea  at  the  outlet,  by 
the  course  of  the  Bann,  obstructed  by  solid  dams  of  Basaltic 
Rocks.  These  circumstances  will,  I  trust,  show  the  pro- 
priety, of  my  considering  the  bottom  of  the  great  Trough 
in  the  NE  of  Ireland  to  dip  southwardy  rather  than  north- 
ward as  Dr.  R.  at  page  201  and  202  of  your  33d  vol.  and 
page  376  vol.  XXXV.  seems  to  represent;  but  which  it  is 
plain  he  could  not  mean,  as  at  pages  105  and  107  of  vol. 
xxxiii.  and  elsewhere,  he  represents  the  strata  as  rising  to- 
wards the  north  :  the  word  "section,"  line  three  from  the 
bottom  of  p.  201,  vol.  xxxiii.,  being  inaptly  applied  to  the 
edses*  of  the  strata,  which  edses  without  doubt  rise  south- 
wardly,  for  some  miles  from  the  north  Coast,  as  stated 
p.  3763  owing,  doubtless,  to  the  E  and  W  dip  towards 
the  bottom  of  the  trough,  increasing,  through  that  distance, 
and  producing  twisted  or  winding  surfaces,  rather  than  ma- 
thematical planes  in  the  Limestone  and  other  strata;  for 
the  water  of  Lough  Neagh  in  its  deepest  part,  probably,  I 
think,  rests  on  strata  of  Basalt,  that  are  several  hundred 
feet  elevated  above  the  sea  on  the  north  of  Coleraine. 

[To  be  continued.] 

XLL   Experiments  on  the  Strength  of  Men  and  Horses  in 
vioving  Machines.     By  M.  ScHULZEf. 

JL  HOSE  who  have  had  occasion  to  construct  machines  in- 
tended to  be  moved  by  men  or  animals,  are  sufficiently 
aware  how  important  it  is  to  be  acquainted  with  the  quan- 
tity of  mcjtion  that  can  be  attributed  to  either  of  them,  in 
order  to  estimate  with  accuracy  the  effect  which  it  is  pro- 
posed to  obtain  by  the  machine.  It  is  well  known  that 
the  arrangement  of  the  whole  depends  entirely  on  the  ratio 

•■  A  phraseology  too  common  with  some  Geoloj^ists. 
\  Translated  from  the  Memoirs  of  tlie  Royal  Academy  of  Sciences  of 
Berlin  for  1783,  by  T,  S.  Evans. 
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nF  the  velocity  of  the  motive  force  to  the  resistance.  This 
was  the  reason  that  long  ago  induced  them  to  take  the 
trouble  of  determining  the  strength  as  well  as  velocity  ex- 
ert^ by  men  and  animals  when  they  are  made  to  move 
machinery  ;  and  the  results  they  obtained,  which  have  been, 
commonlvmade  use  of  in  computing  the  effect  of  machines, 
are,  that  men  exert  from  27  to  30  lbs.  with  a  velocity  of 
from  Ji  to  2  feet  per  second  ;  and  that  a  horse  has  about 
seven  times  more  strength  than  a  man,  with  a  velocity  of 
from  4  to  6  feet  per  second. 

These  are  the  data  which  we  have  been  obliged  to  use 
whenever  il  became  necessary  to  compute  the  effect  of  a 
machine  moved  by  men  or  horses.  It  is  evident  that  the 
force  must  be  diminished  when  the  velocity  is  increased, 
and  vice  versa:  but  we  are  not  yet  certain  of  the  method  of 
finding;  the  ratio  of  the  diminution  or  aufimentation  of  this 
force  to  the  velocity.  Euler  has  given  us  two  different  for- 
muIsR  to  compute  this  ratio;  but  no  one  has  hitherto  at- 
tempted to  verify  by  experiment,  which  of  them  is  to  be 
preferred,  although  they  differ  very  considerably  from  each 
other.  If  we  put  P  for  the  absolute  force  which  takes 
place  when  we  simply  consider  equilibrium,  C  the  absolute 
velocity  which  takes  place  when  the  man  or  animal  moves 
freely  and  without  being  overcome  by  the  resistance 3  p  the 
relative  force,  and  c  the  corresponding  velocity,  we  have 
bv  the  first  of  these  formulae. 

Whereas  the  second  gives  us 

As  I  am  obliged  now  more  than  ever  to  attend  to  a  num- 
ber ofnnachines,  and  to  compute  their  effect,  it  therefore 
concerns  me  very  much  to  know  cxactlv  in  what  manner 
to  estimate,  compare,  and  fix  the  strength  and  velocity  of 
men  and  animals  which  are  used  for  moving  various  ma- 
chines proper  for  diH'erent  purposes. 

Wuh  this  view  I  made  with  considerable  care  the  ex- 
periments I  am  now  about  to  detail ;  which  of  course  would 
have  been  very  expensive,  had  it  not  been  for  some  facdities 
which  other  persons  may  not  possess. 

To  make  the  experiments  on  human  strength,  I  took 
promiscuously  20  men  of  different  sizes  and  cotistitutions, 
whom  1  measured  and  weighed  j  the  result  of  which  is 
given  in  the  following  Table  : 

T  2  Table 
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Table. 

Order 

Size 

Weight. 

Order 

Size. 

Weight. 

1 

5' 

3'^ 

4'^' 

122 

11 

5' 

9" 

7'" 

132 

2 

5 

2 

3 

134 

12 

5 

1 

4 

137 

3 

5 

7 

2 

165 

13 

5 

3 

2 

175 

4 

5 

5 

0 

131 

14 

3 

4- 

1 

117 

5 

5 

11 

2 

177 

:    13 

5 

10 

8 

192 

6 

6 

0 

4 

138 

:        16 

5 

0 

3 

133 

7 

3 

8 

3 

180 

17 

4 

11 

2 

147 

8 

3 

2 

1 

117 

i    ^8 

3 

3 

9 

124 

9 

5 

4 

8 

140 

I   19 

3 

6 

0 

163 

10 

5 

0 

4 

126 

j20 

5 

10 

1 

181 

To  find  the  strength  that  each  of  these  men  might  exert 
to  raise  a  weight  vertically,  I  made  the  following  experi- 
ments : 

I  took  various  weights  increasing  by  lOlbs.  from  150lbs. 
up  to  230 lbs.;  all  these  weights  were  of  lead  having  cir- 
cular and  equal  bases.  To  use  them  with  success  in  the 
proposed  experiments  I  had  at  the  same  time  a  kind  of 
bench  made,  in  the  middle  of  which  was  a  hole  of  the  same 
size  as  the  base  of  my  weights  :  this  hole  was  shut  by  a  cir- 
cular cover  when  pressed  against  the  bench  ;  at  other  times 
it  was  kept  at  about  the  distance  of  a  foot  and  a  half  above 
the  bench,  by  means  of  a  spring  and  some  iron  bars.  To 
prevent  the  weight  with  which  this  cover  was  loaded  du- 
ring the  experim.ent  from  forcing  down  the  cover,  lower 
than  the  level  of  the  surface  of  the  bench,  1  had  several 
grooves  made  in  the  four  iron  bars,  which  sustained  the 
cover,  and  vi^hich  at  the  same  time  served  to  hold  up  the 
cover  at  any  height  where  it  might  arrive  by  the  pressure 
of  the  springs  as  soon  as  the  j)ressure  of  the  weight  ceased. 

After  having  laid  the  150  lbs.  weight  on  the  cover,  and 
the  other  weights  in  succession  increasing  by  10  lbs.  up  to 
230  lbs.  I  made  the  following  experiments  with  the  men 
whose  size  and  weight  are  given  above,  by  making  them 
lift  up  the  weights  as  vertically  as  possible  all  at  once,  and 
by  observing  the  height  to  which  they  were  able  to  liit 
them.  The" following  Table  gives  tlie  heio;hts  observed  I"or 
the  different  weiffhts  marked  at  the  head  of  the  Table. 


Table. 
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Table. 


150 

160 

17 

0 

•It 

180 

190 

200 

210 

220 

230 

240:250 

i 

'/       /;/ 

//  /" 

ir 

II 

IK 

tt 

f 

*t 

ft 

II 

V 

1 

7    9 

6  4 

4 

11 

4 

413 

8 

2 

8 

1 

1 

2 

7  10 

Q  Q  5 

7  4 

7   3 

11 

2 

5:0 

5 

,.•     ;/( 

n 

III 

■ 

3 

7    9   7  3|  6 

5    5 

9  4 

11 

4 

0'3 

0 

1     70 

3 

"  /// 

4 

8    3    7  0"  7 

2    5 

10 

5 

3 

4 

7 

4 

0 

3   8j3 

1 

1  4 

5|l2     411    li  9 

7;  8 

5 

7 

10 

7 

J 

5 

10 

4  7i3 

2 

1  3 

(j'l4     5 

14  013 

512 

8 

11 

5 

10 

1  8 

6 

6  6:4 

1 

0  1 

712   11 

11   3'lO 

5 

9 

3 

8 

1 

6 

95 

3 

3   8  1 

11 

0  2 

8 

1^     9 

10  2    9 

4 

8 

11 

8 

J 

6 

11  5 

10  5   1 

3 

21   0 

9 

9    5 

8  3    7 

1 

5 

6 

4 

] 

2 

Q  I 

3 

10 

b     1 

6  5    4 

7 

9 

2 

5 

1 

70 

4 

This  Table  proves  to  us  that  the  size  of  the  men  em- 
ployed to  raise  the  weigh-s  vertically  has  considerable  influ- 
ence on  the  height  to  which  they  brought  the  same  u-eight. 
.We  find  also  by  this  that  the  height  diminishes  in  a  much 
more  considerable  ratio  than  the  weight  increases  ;  and  we 
may  therefore  conclude,  that  it  is  advantageous  to  employ 
large  men  when  it  becomes  necessary  to  draw  vertically 
from  below  upwards  :  and  on  the  contrary,  it  is  more  ad- 
vantageous to  employ  men  of  a  considerable  weight,  when 
it  is  required  to  lift  up  loads  by  means  of  a  pulley  about 
which  a  cord  passes,  that  the  workmen  draw  in  a  vertical 
direction,  from  above  ilownwards.  To  find  the  absolute 
strength  of  these  men  in  a  horizontal  direction  I  took  the 
follovvmg  method. 

Having  fixed  over  an  open  pit  a  brass  pulley  extremely 
well  made,  of  15  inches  diameter,  whose  axis,  made  of  well 
polished  steel  to  diminish  the  friction,  was  f  inch  in  dia- 
meter; 1  passed  over  this  pulley  a  silk  cord  worked  with 
care  to  give  it  both  the  necessary  strength  and  flexibility. 
One  of  the  ends  of  this  cord  carried  a  hook  to  hang  a 
weight  to  it  which  hung  vertically  in  the  pit,  whilst  the 
other  end  was  held  by  one  of  the  20  men,  who  in  the  first 
order  of  the  following  experiments  made  it  pass  above  his 
shoulders;  instead  of  which,  in  the  second,  he  simply  held 
it  by  his  hands. 

I  had  taken  the  precaution  to  construct  this  in  such  a 
manner  thai  the  pulley  might  be  raised  or  lowered  at  plea- 
sure, in  order  to  keep  the  i:.x\i\  of  the  cord  held  by  the  man 
always  in  a  horizontal  direction,  according  as  the  man  was 
tall  or  short,  and  exerted  his  strength  in  any  given  direction. 

T  3  I  had 
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I  had  made  the  necessary  arrangements  so  as  to  be  able 
to  load  successivelv  the  basin  of  a  balance  which  I  bad  at- 
tached to  the  hook  at  the  end  of  the  cord  which  descended 
into  the  pit,  whilst  the  man  who  held  the  other  end  of  this 
cord  employed  all  his  strength  without  advancing  or  re- 
ceding a  single  inch. 

The  following  Table  gives  the  weights  placed  in  the  basin 
when  the  workmen  were  obliged  to  give  up,  having  no 
longer  sufficient  strength  to  sustain  the  pressure  occasioned 
by  the  weight.  To  pr.)ceed  with  certainly,  I  increased  the 
weight  each  time  by  five  pounds,  beginning  from  60,  and 
I  took  the  precaution  to  make  this  augmentation  in  equal 
intervals  of  time,  having  always  precisely  a  space  of  10  se- 
conds between  them.  The  result  of  these  observations  re- 
peated several  days  in  succession,  is  contained  in  the  fol- 
lowing Table. 

When  the  cord  passed  over  the  shoulders  of  the  workmen : 


Order 
1 

lbs. 

Order 

6 

lbs. 

1 

'Order 

lbs. 

Order 

lbs. 

95 

100 

11 

95 

16 

95 

S 

105 

7 

113 

12 

100 

17 

100 

3 

no 

8 

103 

13 

110 

18 

90 

4 

100 

9 

95 

J4 

90 

^9 

100 

5 

105 

10 

90 

;  15 

110 

20 

105 

When  the  cord  was  simply  held  before  the  man 


Order 

lbs. 

Order 

lbs. 

Order 

lbs. 

Order 

16 

lbs. 

] 

90 

6 

100 

11 

90 

90 

2 

105 

7 

no 

12 

90 

17 

90 

3 

105 

8 

100 

13 

100 

IS 

85 

4 

90 

1     9 

90 

14 

85 

19 

100 

5 

95 

10 

83 

15 

105      j 

i'O 

100 

These  two  Tables  show  that  men  have  less  power  iiA 
drawing  a  cord  before  them  ihan  when  they  make  it  pass 
over  their  shoulders  :  it  shows  us  also  that  the  largest  men 
have  not  always  the  greatest  strength  to  hold,  or  to  draw 
in  a  horizontal  direction,  by  means  of  a  cord.  To  obtain 
the  absolute  velocity  of  these  20  men,  1  proceeded  as  fol- 
lows : 

Having  measured  very  exactly  a  distance  of  12000  Rhin- 
Jand  feet  in  a  plain  nearly  level,  I  caused  these  20  men  to 

march 
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march  with  a  good  pace  hut  without  running,  and  so  as  to 
continue  during  the  space  of  four  or  five  hours ;  the  fol- 
lowing is  the  time  employed  in  describing  this  space,  with 
the  velocity  resulting  for  each  of  them. 


Order 

Time. 

Veloc. 

Order 
8 

Time. 

Veloc. 

Order 

Time. 

30-17 

Veloc. 

1 

40- 18 

4-94 

40-  9 

499 

15 

5-51 

2 

41-12 

4-85 

P 

40-20 

4-9d 

10 

41  28 

4-62 

3 

39^   8 

3-55 

10 

40  51 

490 

17 

42-25 

471 

4 

39-40 

5-04 

Jl 

36- 17 

5-51 

18 

40-19 

498 

5 

34- 19 

5  83 

i    12 

38  11 

5-24 

1.9 

39-57 

501 

6 

35-]l 

5-68 

1   13 

38-  5 

5  25 

20 

37-51 

5-29   . 

7 

38-  7 

5-25 

1   14 

37-  1 

5-40 

Tt  is  necessary  to  mention  with  reg.ird  to  these  experi- 
ments, that  1  took  care  to  place  at  certain  distances  per- 
sons in  whom  I  could  place  confidence,  in  order  to  observe 
whether  these  men  marched  unii'ormly  and  sufficiently 
quick,  without  running. 

Having  thus  obtained,  not  only  the  absolute  force,  but 
the  absolute  velocity  also,  of  several  men,  1  took  the  fol- 
lowing method  to  determine  their  relative  force. 

I  made  use  of  a  machine  composed  of  t\\o  large  cylin- 
ders of  very  hard  marble,  which  turned  round  a  vertical 
cylinder  of  wood,  and  moved  by  a  horse,  which  described 
in  his  march  a  circle  of  10  Rhniland  feet.  This  machine 
appeared  to  me  the  most  proper  to  make  the  ftjilowing  ex- 
periments, which  serve  to  determine  the  relative  strength 
that  the  men  had  emploved  to  move  this  machine,  and 
which  I  use  hercal'ter,  to  deternnnc  which  of  Euler's  two 
formulcE  ought  to  be  preferred . 

To  obtain  this  relative  force,  T  took  here  the  same  pulley 
which  served  me  in  the  preceding  experiments,  by  applying 
a  cord  to  the  vertical  cylinder  of  woor!,  and  attaching  to  the 
other  end  of  this  cord  wliich  entered  into  an  open  pit  a 
sufficient  weic-ht  to  iiive  successively  to  the  machine  dif- 
Icrent  velocities. 

Having  apnlicd  in  this  manner  a  weight  of  2!  5  ll)s.,  the 
machine  accjuircd  a  motion,  whicli  after  being  reduced  to 
an  uniform  motion,  taking  into  account  the  acceleration  of 
the  weight,  of  the  friction,  and  of  the  stiff'ness  of  the  cord, 
gave2'41  feet  velocity;  and  having  applied  in  the  same 
manner  a  weight  of  'J20lbs.  llie  resulting  uniform  motion 
gave  a  velocity  of  2-4  7  feet.  I  only  mention  these  two 
limits   because  they  serve  as  a  comparison  with  what  im- 

T  4  -  mediately 
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niediateiv  follcnvs  :  I  began  these  experiments  with  a  weight 
of  100  !hs.  and  increased  it  by  5  every  time  irom  that 
number  up  to  400, lbs. 

I  made  this  machine  move  by  the  seven  first  of  my 
workmen,  phc'na-  then)  in  such  a  Vv-av  that  their  direction 
rejiained  ahiiost  aK\  ays  perpendicular  to  the  arm  on  which 
was  attached  the  cord  which  passed  over  their  shoulders  ia 
an  almost  horlz  intaf  dTicction. 

Thus  situated,  they  made  25 i  turns  with  tbis  machine  ii). 
two  hours,  which  gave  for  their  relative  velocitv  c  —  2'-15 
feet  per  second.  We  have  also  the  absolute  force,  or  P, 
from  these  7  men,  by  the  above  Table  =  730  lbs,:  ancj 
their  absolute  velocitv  or  C  =  5?0  feet. 

Thcreiore,  bv  substiiuiing  these  values  in  the  first  for- 
inula,  we  find  the  relative  force  p  =  205  lbs.  which  agrees 
very  well  with  what  we  have  just  found  above. 

If  instead  of  this  first  formula  the  second  be  taken,  it 
gives  p  =  \53  lbs.  which  is  far  too  little. 

Bv  this  it  is  evident,  that  the  first  of  Euler's  two  for- 
mulse  IS  to  be  preferred  in  all  respects.  I  have  also  made 
a  great  numbtr  of  conjbinatious,  and  I  almost  alway^s  found 
the  same  effect. 

Dividing  the  £05  lbs.  whicli  we  have  just  found  by  7  the 
number  of  w-orkmen,  we  get  29  lbs.  for  the  relative  force 
with  2'45  feet  relative  velocitv  for  each  man,  which  is 
rather  more  tlian  the  values  commonly  adopted  in  the  com- 
putation of  machinery.  A  number  of  other  observations 
on  different  machines,  which  I  intend  to  relate  another 
time,  h.ive  given  me  the  same  result;  that  is  to  say,  we 
mu.'.t  value  the  mean  human  strength  at  29  or  30  lbs.  with 
"a  velocity  of  2^  Feet  per  second. 

To  (jbtain  the  r:^tio  of  ihe  strength  of  a  horse  to  that  of 
a  niaHj  I  had  the  same  machine  moved  by  a  horse  without 
ai:erinfr  any  thintr;  and  I  found  bv  ten  diflerent  horses 
which  I  !r<ed  successively,  that  a  horse  makes  603  turns 
in  2  h(  urs  instead  of  2S1  :  therefore,  by  supposing  the 
static  m-ttion  of  a  horse  7  times  greater  than  that  of  a  man, 
we  find  that  the  former  has  5*3  feet  per  seci^iid  of  velo- 
city. 

Bv  thi->  it  is  evident,  that  the  effect  of  ahorse  is  14  times 
greater  than  that  of  a  man,  or,  which  amounts  to  the  same 
'thing,  14  men  must  be  used  instead  of  l  horse.  Hence  it 
appear-i.  th.it  it  is  much  more  advantageous  to  employ 
hor-es  tiian  men  in  moving  n)acl)ines,  if  other  reasons  did 
hot  require  us  lo  prefer  men. 

I  have 
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I  have  also  made  a  number  of  other  interesting  observa- 
tions on  horses  and  oxen,  which  are  likewise  used  in  niov- 
ins  machines  :  but  as  I  am  now  waiting  for  observaiions 
of  this  kind,  which  other  persons  are  making  according  to 
my  plan,  1  shall  reserve  what  I  have  to  say  respecting  them 
for  a  second  memoir. 


XL! I.  y}  Rejoinder  to  a  Paper  published  in  the  Philosophi- 
cal Magazine,  by  Dr.  Marcbt,  on  the  Animal  Fluids, 
By  George  Pearson,  M.D.  F.R.S.,  ^c. 

To  Air.  Tilloch, 

Sir,  Jjv  a  severe  accident  I  have  been  prevented  from 
writing  the  paper  which  I  proposed  in  mv  Communication 
honourably  inserted  in  your  Journal  for  Januarv  last. 
Meanwhile  an  answer  to  that  Oommunication  has  been 
published  by   Dr.  Marcet*. 

Before  I  redeem  mv  pledge  of  oflTering  some  remarks  on 
Dr.  Marcer's  Memoir,  1  feel  myself  called  upon  by  what 
I  consider  to  be -the  true  interests  ofs-ience  to  reply  to  his 
intervenino;  answer.  This  aeutleman  cannot  be  niore 
averse  from  polemical  writmg  ihan  I  am,  nor  have  more 
cogent  motives  of  private  advantage  by  being-  otherwise 
employed  ;  but  imless  I  were  to  avail  mvseif  o\  the  plea  of 
a  celebrated  philoso})her,  wlio  asserted  that  his  regard  for 
truth  was  so  great  that  he  would  not  part  with  it  lest  it 
should  be  ill  treated  by  mankind,  I  have  no  option  con- 
sistently with  public  duty,  The  feelings  of  either  party 
must  however  regulate  their  future  conduct.  For  m\self, 
I  can  only  promise  that  I  shall  not  consider  it  as  a  point  of 
honour,  to  contend  for  the  last  word. 

In  the  answer  wDich  has  been  addressed  to  me,  Dr.  Marcet 
has  set  forth  evidence  from  his  memoir,  still  under  ex- 
amination, to  maintain  that  soda  in  an  uncombined  state, 
and  not  potash,  exists  in  the  animal  fluids ;  as  I  trust  1  have 
legitimately  proved  according  to  facts  hithei to  discovered. 
As  my  honourable  Opponent  has  still  not  contravened  the 
most  decisive  part*  of  the  evidence  in  support  of  my  alle- 
gations, I  am  spared  the  pains  of  again  displaying;  it;  so 
Ihat  ]  have  only  to  comment  on  the  evidence  he  brings 
forward  in  justification.  In  my  remarks,  perhaps,  I  cannot 
^ntirely  avoid  repetition  of  objections  already  produced. 

The  first  kind  of  proof  that  soda  and  not  potash  is  present, 

*  See  the  Philosophical  Ma|;axiae  for  February  last. 

again 
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agaip  asserted  by  my  adversary,  is  from  the  figure  of  cry- 
stals. I  have  to  remark,  in  addition  to  my  former  obser- 
vations, that  their  forms  alone  rarely  or  never,  even  when 
perceivable  with  the  unassisted  organ  of  vision,  do  singly 
denote  unequivocal  properties  ;  and  when  not  perceivable 
without  the  medium  of  glasses,  we  know  from  past  expe- 
rience the  figures  are  to  be  considered  as  still  more  equivo- 
cal, I  might  say  deceptive.  If  these  crystalline  forms  are 
now  admitted  as  justly  distinguishing  properties  of  certain 
substances,  it  is  in  consequence  of  repealed  observation  on 
larger  quantities  by  direct  vision, — "  quae  sint  oculis  sub- 
jecta  fidelibus," — but  even  then  not  v.'ithout  concomitant 
other  well  ascertained  properties. 

Secondly — Great  dependence  seems  to  be  placed  on  the 
acetate  produced  by  combining  acetic  acid  with  the  sa- 
line matter  atforded  by  incineration.  This  was  said  to  be 
acetate  of  soda,  which  dissolved  in  alcohol,  while  potash  was 
found  in  the  residue  left  undissolved  by  the  alcohol.  I 
have  searched  the  pages  of  the  memoir  under  examination 
again  and  again,  for  the  evidence  in  support  of  this  allega- 
tion ;  but  here,  and  on  many  other  occasions,  is  a  mere  asser- 
tion, except  a  partial  support  from  the  serum  of  the  blood, 
as  will  be  seen  herealter.  For,  1.  With  regard  to  the  sa^ 
line  matter  of  the  fluid  of  the  spi7ia  bifida  I  find  these  words  : 
"  the  alcoholic  solution  being  decanted  off'  and  evaporated 
to  dryness,  a  residue  supposed  to  consist  of  acetate  of  soda 
was  obtained.''  Here  no  mention  is  made  either  of  an  ex- 
periment to  prove  whether  the  acetate  was  that  of  soda  or 
of  potash,  but  it  was  snpposed  to  be  acetate  of  soda.  As 
to  the  undissolved  matter  containing  potash,  there  is  not 
that  I  can  find  even  a  word  written.  This  too  has  been  snp- 
posed, 2.  With  regard  to  the  second  fluid  examined,  that 
of  hydrocephalus  internus,  we  are  told  "  the  analysis  was 
conducted  in  the  same  manner  as  in  the  former:" — of 
course  the  existence  of  soda  in  the  alcohol  and  of  potash 
undissolved  are  not  proved,  hut  1  presume  here  also  sup- 
posed. 3.  In  the  other  aninial  fluids,  viz.  of  ascites,  of  hy- 
drothorax,  and  livdrops  pericardii,  as  well  as  subsequently 
of  the  hydrocele  ;  of  the  hydaiids,  of  the  thyroid  gland,  and 
nf  a  tumour  of  the  chest,  no  such  experiment  as  that  of 
compounding  an  acetate  is  mentioned.  4.  In  the  experi- 
ments, however,  on  the  saline  matter  of  the  serum  of  the 
blood,  an  acetate  was  compoimded  which  dissolved  in  alco- 
hol, the  words  of  the  author  being,  *'  the  alcoholic  residue 
contrary  to  my  expectations  exhibited  traces  of  potash,  both 
by  means  of    tartaric   acid  and  oxymuriate  of  platina," 

This, 
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This,  as  far  as  T  can  find,  is  the  sole  experiment  with  acetic 
acid  and  alcohol,   related  by  the  author  to   determine  the 
kind  of  alkali  present,  although  the  assertion  is  made  of  the 
animal  fluids  irenerally.     But  althouirh  the  assertion  be  not 
proved,  it  may  be  worth  while  to  consider  what,  or  whe- 
ther any  thing,  is  proved  by  these  experiments  ?    They  prove 
that  potash  was  present,   because  there  was  a   precipitate 
with  tartaric  acid,   but   nothing  more — there  is   no  proof 
that  it  was  in  the  state  of  muriate,  as  asserted.     It  perhaps 
\\\\\  be  said  that  these  experiments  prove,  that  this  '^alco- 
holic residue"  contains  also  acetate  of  soda;  "  for  the  same 
residue   treated    with   nitric   acid    was   almost   entirely    re- 
solved into  rhomboidal  crystals,  amongst  which   I  was  un- 
able to  detect  any  distinct  prisms."     Now,   I   have  already 
expressed    my  want   of  confidence  in   the  figure  of  minute 
crystals  singly  as  evidence;  f specially,  seen  through  glasses  : 
and  here,  1  presume,  is  a  decisive  instance  of  their  Tallacy  j 
for  potash  being   proved   to  be  present,  as  already  said   by 
Dr.  Marcet,  united  to   muriatic  acid,  it  must  have  afforded 
cubes,  if  reliance  can  be  placed  on  forms  :  but  no  such  cubes 
were  seen.     A  fisrther  objection  occurs  to  my  mind  in  this 
experiment.     I  apprehend   it   is  quite  as  llkelv  to  be  true 
that  alcohol  will   dissolve  a  small  proportion  of  muriate  of 
soda,  as  according  to   Dr.  Marcet   it   does  of  muriate  of 
potash.     This  being  the  case,  the  '* alcoholic  residue"  oufht 
to  have  afforded  cubes  of  muriate  of  soda  as  well  asofnuniate 
of  potash.    The  process  under  examination  iequire>  further 
animadversion  : — on  the  remaining  part  of  it  "^  potash  was 
easily  discoverable  in  the  residue  insoluble  in  alcohol,  which 
residue  had  now  lost  its  deliquescent  quality."  That  potash 
in  a  combined  state  was   present  f  admit  may  be  inferred, 
'   but  I  say  confidently,  there  is   no  prv)of  thai  it  was  united 
to  muriatic  acid.     It  is  not  incumbent  on   me,  but  on  the 
Affirmer,  to  show   uith  what    it  is  combined.     I  think  it 
right   to  notice  another*  unsatisfactory  part  of  the  process 
before  me.     It  is  said  a  concentrated  solution  of  the  saline 
mass  in  question  did    not  distincilv  indicate  poiash  by  oxy- 
muriate  ot  platina,  but  did  by  tartaric  acid.     Sub-equenilv, 
however,    we  are  told  that  the  dissoluble  as  well  as  the  in- 
dissoluble   residue  of  the   acetous    compound    in    alcohol 
readily  denoted  the  presence  of  potash  to  the  oxvmuriate  of 
platina  as   well  as   to  tartaric  acid.     To  mv  apprehension, 
I  own  this  account  only  shows  that  the  quantities  w  ere  too 
minute  for  distinct  observation   of  facts.     How  all   am- 
biguity might  have  been  removed,  I  have  taken  the  liberty 
of  proposing  in  commenting  on  this  process  in  my  former 

Com- 
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Communication  to  your  Journal,  p.  69,  1.  15.  for  January 
last.  On  that  occasion  I  expressed  my  doubt  whether  or 
rot  the  acetate  of  soda  be  dissoluble  in  alcohol,  but  I  de- 
ferred to  the  authority  of  txperiraent.  Here  my  learned 
friend  exultingly  construes  these  phrases  of  doubt,  two 
palpable  errors,  and  seems  to  triumph — *'  a  hit,  a  h.it,  my 
Lord,  a  very  paljiable  hit." — Nu  :  there  is  no  error  in  this 
case,  Dr.  Marcet ;  according  to  the  English  meaning  of 
the  terms  used.  To  make  the  utmost  (f  these  asserted 
errors,  I  am.  also  ciiarged  with  no  less  ihan  three  times  re- 
peating them  ;  as  if  the  propriety  of  u  riting  was  absolutely 
limited  to  the  number  of  times  an  assertion  should  be  de- 
livered. At  this  time  however,  without  the  slightest  un- 
easy sensation,  I  say  that  acetate  of  soda  is  a  deliquescent 
salt,  and  dissoluble  in  alcohol  ;  for  I  have  performed  the 
necessarv  experiment;  not  indeed  with  **  halt  a  grain  and  a 
watch-glass,"  hut  with  50  grains.  The  truth  is,  I  had  not 
leisure,  little  time  as  was  required,  when  I  wrote  my  Com- 
munication, to  make  the  experiment;  but  as,  on  inquiry  of 
a  friend  most  likely  to  be  informed,  1  found  be  was  igno- 
rant;  as  on  just  looking  into  two  valuable  books,  Aikin's 
Dictionary,  and  Thomson's  Elementary  Work,  one  said 
the  acetate  of  soda  was  a  permanent,  and  the  other  a  deli- 
quescent salt ;  and  as  in  my  collection  of  specimens  there 
was  a  nermaiient  crvstaliized  salt  labelled  bv  mv  Assistant, 
Acetate  of  Soda  ;  1  thought  it  best  to  leave  the  matter  as 
doubtful,  although  I  own  I  inclined  to  the  contrary  opinion 
of  that  which  is  now  I  believe  the  truth.  Dr.  M.  mav  call 
this  a  pdlpablc  error,  if  he  pleases — he  will  hurt  nobody 
but  hiniselt  by  the  phrase.  The  mam  proof  is  hereby  not 
affected  ;  for  the  fact  now  ascertained  against  my  doubtful 
opinion  is  only  a  collateral  evidence  on  either  side. 

Thirdly — Another  source  of  evidence  against  me  is  that 
potash  combined  *'  was  proved  by  thf  tests  of oxymuriate  of 
platina  and  tartaric  acid."  The -just  inierence  has  been 
already  proposed  j  but  I  will  barely  remark  that  the  experi- 
uient  does  not  prove  that  soda  was  or  was  not  present. 

As  to  any  other  proofs,  thcv  have  been  already  minutely 
examined  in  my  fonder  Reply,  or  have  been  answered  in 
this:  but  I  entreat  the  indulgence  of  being  alluwed  to  make 
two  or  three  further  rcnrirks.  1.  On  the  fluid  of  the  spina 
bifivla,  of  the  thorax,  and  of  the  pericardium,  the  tartaric 
acid  was  not  employed  at  all.  Of  these  fluids  the  analysis 
in  general  was  very  partial.  2.  Of  the  alkaline  matter  of 
the  hydrocephalus  fluid,  the  experiment  must  be  unsatis- 
factory by  the  testSj  on  account  of  the  impracticability  of 

entirely 
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entirely  separating  the  two  alkalies  from  one  another  in 
such  minute  quantities  as  were  obtained  ;  and  if  the  sepa- 
ration were  not  elFected,  as  the  two  fixed  alkalies  are  af- 
firmed to  exist,  the  test  by  tartaric  acid  must  have  produced 
soda-tartrate  of  potash, — consequently  the  inference  of  the 
adverse  party  cannot  be  just. 

Having  as  briefly  as  I  deemed  proper,  commented  on  the 
opposing  evidence,  and  set  forth  in  a  diftcrenf  light  my  own, 
I  must  pay  due  respect  to  the  other  parts  of  the  ingenious 
Answerer's  paper.  If  it  shall  appear  that  the  only  difl'erence 
in  the  results  of  the  inquiries  by  the  two  parties  worth  par- 
ticular notice  is  with  respect  to  the  alkaline  matter,  I  sub- 
mit to  the  chemical  public,  whether  or  not  Dr.  M.  could 
with  common  discretion  have  published  his  memoir  with- 
out a  reference  to  his  predeces^^or,  as  he  observes  he  eould 
have  done  with  propriety  5  and  especially  as  he  owns  he 
was  directed  to  the  alkaline  impregnation  by  my  paper  and 
conversations.  Dr.  M.  complains  that  he  is  at  a  loss  to 
understand  my  meaning,  and  is  much  en)harrassed  by  my 
obscure  and  inaccurate  manner  of  writing,  f  am  grieved 
that  my  learned  friend  should  experience  these  dltticultics  ; 
but  as  I  have  not  heard  similar  complaints  from  others,  I 
may,  perhaps,  not  indecorously  venture  to  say  that  his 
claim  to  judgement  of  propriety  and  perspicuity  in  English 
is  somewhat  doubtful. 

The  ingenious  Opponent  cannot  agree  with  me  that  sub- 
stances and  properties  of  substances  are  discoverable  bv 
operating  upon  large,  which  cannot  be  discovered  with 
smaller  quantities.  I  really  thought  the  proposition  so  ob- 
viously true  that  illustration  is  needless.  Heaps  of  illustra- 
tive  examples  in  nature  occur  to  mv  mind  while  I  am 
writing,  both  in  the  department  of  chemistry  and  physio- 
logy. If  arsenous  acid,  muriate  of  soda,  or  of  sulphuric  acid, 
be  dissolved  in  the  proportion  of  one  part  to  100  equal 
parts  of  water,  they  will  be  discoverable  by  well  known  re- 
agents ;  but  if  the  proportion  of  vt'ater  be  increased  more 
and  more,  the  indication  of  their  existence  will  become  less 
and  less  distinct;  and  at  last  they  will  be  no  longer  per- 
ceivable, although  it  be  known  that  they  exist :  or,  if  I  take 
certain  fractional  designated  parts  of  any  given  weight  of 
these  substances,  they  will  elude  manifestntiiai  by  any 
means  hitherto  known.  On  this  principle  of  division  and 
diffusion,  the  most  deleterious  poisons  become  innoxious 
by  the  minuteness  of  the  quantity  applied  to  the  human 
constitution.  Hence;  atmospheric  air  containing  fen  mias- 
mata, plague  contagion,  or  variolous  matter^  he,  is  ap- 
plied 
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plied  with  impunity  to  the  human  constitution.  A  pound 
of  blood  of  a  glandered  horse  transfused  into  a  beahhful 
horse  cannot  excite  disease,  but  as  much  blood  as  can  be 
transfused  from  two  clandered  horses  into"  one  horse  caa 
excite  the  disease  of  glanders.  Sugar,  alkali*,  &.c.  may 
exist  in  the  blood,  but  not  be  discoverable  by  any  known 
re-atjent  on  account  of  the  small  proportion  of  them  ex- 
isting in  the  blood  at  any  given  time,  as  I  humblv  reason, 
and  not  on  account  of  an  hvpothetical  new  channel — a  sort 
of  north-west  passage- — from  the  stomach  to  the  urinary 
bladder.  In  the  case  of  waters  the  proportion  is  so  minute 
of  various  impregnating  substances,  that  unless  very  large 
bulks  be  used  thev  nuist  escape  detection.  The  great  mas- 
ters have  accordingly  employed  such  large  bulks.  Mar- 
gr-iai'  {Opi/ scales  Cliymiques,  t.  ii.  p.  8.)  did  not  evaporate 
100  drops  of  snow  or  rain  water  in  a  watch-glass  capsule, 
like  some  modern  microscopic  chemists,  but  he  operated 
upon  100  quart  measures  of  snow-water,  in  which  he  was 
able  to  tind  only  Go  grains  of  carbonate  of  lime,  a  few  grains 
of  muriate  of  soda,  and  traces  of  nitrous  acid.  I  had  the  ad- 
vantage of  making  my  juvenile  efforts  to  perform  several 
chemical  exercises  under  that  great  master,  Professor 
Black.  Among  other  precepts  treasured  in  the  tablet  of 
my  memory  for  more  than  30  years,  was  that  of  employing 
large  bulks  of  nnneral  waters  ;  and  of  all  other  things  in 
which  th.ere  was  a  probability  of  minute  proportions  being 
present.  The  reasons  of  Dr.  Black  for  not  practising  ac- 
cording to  this  rule  in  the  instance  of  the  analysis  men- 
tioned, I  cannot  pretend  to  assign  ;  but  it  seems  probable 
that  he  was  in  possession  of  only  a  small  quantity  of  the 
material.  As  to  the  magnitude  of  the  masses  of  matter 
required,  it  is  impos-^ible  to  specify  them  ;  but  it  is  obvious 
that  analysis  must  fail  to  develop  certain  substances,  on 
account  of  the  minute  proportion  to  other  things  with 
which  they  are  mixed  not  being  susceptible  of  being  made 
evident  to  the  senses  ;  and,  in  consequence,  by  a  due  larger 
proportion  they  may  be  rendered  sensible.  Hence,  per- 
haps, it  is  that  we  are  ignorant  of  many  of  the  properties 
of  liiiht,  calorific,  electricity,  of  infectious  and  contagious 
matters,  &c. 

it  is  argued  against   me,  that  "  the  chemical  properties 

*  In  Dr.  Roller's  work  on  Diabetes,  I  have  related  an  experiment  in  which 
pc^ash  was  takini  in  sucli  quantity  that  tlie  urine  became  so  impregnated 
as  to  afford  a  precipitate  of  superrartrate  on  dropping  into  it  tartaric  acid; 
at  the  same  time  the  blood  did  not  indicate  a  trace  of  alkali;  owing,  as  1  con- 
cluded, cu  the  small  proportion  of  alkali  to  the  blood. 

which 
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svhich  belong  to  a  particle  of  matter  belong  to  the,  whole 
mountain  of  the  same  si'jstance."  True;  but  I  know  no- 
thing of  the  properties  of  substances  but  bv  means  of  the 
external  senses  (ibis  indeed  is  an  axiom);  and  unless  the 
particle  be  of  a  due  magnitude,  mv  organs  of  sense  cannot 
inform  me  in  its  properties.  My  honourable  adversary- 
talks  of  the  advantages  of  a  small  scale  of  operations  in 
the  points  of  oecononiv  and  convenience.  Granted — but 
these  are  minor  considerations  indeed,  to  the  acquaintance 
with  properties  or  acquirement  ot  knowledire.  When  Dr. 
Marcet  also  speaks  of  the  advantage  in  point  of  accuracy, 
I  protest  against  it  for  reasons  above  explained.  It  is 
further  represented  that  there  is  a  degree  of  "  neaines'i 
gained  by  reducing  the  scale  of  operations."  F  own  I  have 
difficulty  to  conceive  a  just  sense  in  \\  hich  this  term  mav 
be  employed  on  this  occasion.  Does  it  niean  the  avoiding 
extraneous  things  occurring  in  operations  ?  If  so,  I  cannot 
separate  it  from  r/c««ac7/;  and  as  it  is  seldom  practicable 
to  operate  without  meeting  with  some  extraneous  matter, 
or  "  dirt,"  it  appears  to  me  that  many  of  those  old  che- 
mists who  are  reproached  for  mentioning  '•'  a  little  dirt"  in 
their  results  are  more  accurate  than  those  modern  chemists 
who  make  up  a  "  neat"  tabular  exlnbition  of  the  consti- 
tuents of  substances  in  centesimal  quantities  which  they 
have  never  weighed,  and  even  of  which  substances  there 
is  a  palpable  deficiency  of  proof.  If  by  7ieatne<ts  be  meant 
the  instruments  employed,  it  would  be  as  injudicious  to 
prefer  neatness  to  knowledge,  as  euphony  of  style  to  per- 
spicuity. 

A  proud  list  is  displayed  of  discoveries  achieved  bv 
microscopic  experiments,  or  on  small  masses  of  matter; 
but  that  was  needless.  I  never  disallowed  the  utility  of 
such  experiments.  My  plain  answer  is  this — that  for  cer- 
tain purposes  all  the  knowledge  that  is  wanted  is  attainable 
and  most  easily  by  operations  on  the  small  scale — that  such 
is  the  nature  of  our  present  instruments,  that  it  is  only 
practicable  to  work  on  small  quantities  of  some  kinds  of 
m.atter — that  on  almost  all  occasions  it  is  advantageous  to 
commence  an  intended  perfect  investiaation  with  experi- 
ments on  small  masses,  in  order  to  enable  the  mind  to  in- 
vent subsequent  experiments  and  perform  decisive  opera- 
tions on  large  quantities.  As  to  the  successful  practices 
referred  to,  they  only  manifest  that  much  mav  be  accom- 
plished with  inferior  means  ;  but  it  is  den)onstrable  that  the 
same  persons  could  have  attained  iniinitely  more  by  su- 
perior  instruments   and    in    the   more   favourable   circuni- 

itancei 
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stances  of  adequate  quantities.  In  chemistrv,  T  consider 
illustration  by  txamples  lo  be  superfluous.  Physic  fur- 
nishes new  illustrations  analogous  to  the  question  under 
discussion.  Sydenham  without  chemistry,  with  seemingly 
little  of  anatomy  and  physiologv,  as  well  as  of  natural 
history,  has  meritedly  the  crtdit  of  one  (»f  the  greatest 
Improvers  : — if  he  could  acquire  so  much  without  these 
auxiliaries,  it  appears  according  to  all  reason  that  by  means 
of  them  much  more  would  have  been  achieved.  I  might, 
however,  exemplify  the  advantao;es  for  which  I  am  con- 
tending by  the  conduct  of  Dr.  Marcet  himself.  It  appears 
that  he  performed  the  analysis  of  two  animal  fluids,  of  the 
component  ingredients  of  which  he  has  given  an  account, 
to  the  one  hundredth  part  of  a  grain,  without  finding  potash 
in  any  state.  Subsequently,  however,  this  alkali  was  de- 
tected in  other  animal  fluids,  the  author's  attention  being 
directed,  as  he  is  pleased  lo  say,  by  my  published  papet,  and 
by  my  conversations.  Whether  otherwise  Dr.  M.  would 
have  found  the  potash,  I  must  not  determine.  Notwith- 
standing the  sneering  remark  of  his  ounce  or  two  of  drop- 
sical fluids  being  in  competition  with  my  "  two  or  three 
pounds  of  ^^  ropy  spulwn,"  I  should  be  very  unreasonable 
if  I  were  not,  after  this  practical  proof  of  the  inadequacy  of 
Dr.  M.'s  method,  to  be  well  contented.  If  however,  instead 
of  treading  the  primrose  path  of  the  new  microscopic  school, 
he  had  condescended  and  submitted  to  the  task  of  labour- 
ing in  **  the  dismal,  large,  subterraneous  laboratory  ;"  if,  I. 
say,  he  had  been  there  employed,  instead  of  in  dalliance  at 
*'  the  fire-side  of  his  comfortable  study."  it  did  not  require 
his  talents  to  have  done  much  more  than  nearlv  confirm 
the  results  of  my  experiments  on  animal  substances.  If 
too  I  can  see  the  future  in  the  instant,  it  will  be  only  by 
experiments  on  very  large  quantities  of  the  animal  fluids 
that  discoveries  can  be  efl'ected  of  more  of  their  impreg- 
nating ingredients  ;  on  account  of  the  very  minute  propor- 
tions in  which  they  exist. 

Dr.  Marcet  thinks  it  worth  while  to  disclaim  his  me- 
moir as  the  joint  work  of  Dr.  Wollaston  and  himself.  I 
cannot  have  the  smallest  objection  :  indeed,  by  this  I  gain 
strength  oa  my  side;  for  the  demand  of  justice  alone  com- 
pelled mc  to  consider  this  writing  as  I  have  done.  I  must, 
however,  be  allowed  to  cite  a  single  passage  in  justification. 
Besides  the  advantages  from  Dr.  VVollasion's  writings  and 
conversations,  Dr.  Marcet  owns  "  his  hind  personal  assist- 
ance in  this  and  other  .^inniar  inqnlriest" 

I  am  accused  of  the  unwarrantable  license  of  *'  quoting 

in 
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in  italics,  and  placing  between  invertefl  commas,  words 
which  have  not  been  used  by  my  adverse  friend — such  base 
proceedings  I  am  charged  withal  !  As  for  italics,  I  knew 
no  better  than  that  all  writers,  for  the  sake  of  emphasis,  do 
employ  them  either  for  their  ov.n  words  or  those  of  other 
writers.  The  word  elega?it  so  complained  of  is  not  in- 
tended as  a  quotation,  it  is  my  own  word  whiclrDr.  Marcet 
has  mistaken.  As  for  inverted  commas,  the  very  few  pas- 
sages they  include,  T  think  no  one  would  apprehend  are 
his  writing,  except  two  or  three  instances.  Here  1  cannot 
perceive  any  misquotation  worth  the  slightest  notice,  being 
of  perhaps  of  a  word  or  two  only,  except  one  passage. 
There  I  confess  the  heinous  oMence,  and  express  my  con- 
trition sincerely,  viz.  for  "  fire-side  of  the  drawvig-room^" 
in  future  read  "  the  large  dismal  subterraneous  laboratory 
is  now  changed  for  the  fire-side  of  a  covij'm- table  study." 

Again  :  my  respectable  adversary  is  offended  with  what 
he  is  pleased  to  call  irovy.  I  can  do  no  more  than  declare^ 
whether  I  shall  be  again  accused  of  it-ony  or  not,  that  I  en- 
tertained more  of  respect  than  sufficient  for  subduing  any 
such  humour. 

The  last  offence  is  jocularity  not  suitable  for  the  ad- 
vancement of  science.  If  in  such  a  vein  I  have  written. 
ofiTendingly,  *'  T  have  shot  mine  arrow  o'er  the  house  and 
hurt  a  brother."  This  mode  of  writing,  however,  has  the 
high  authority  of  a  great  poet  and  still  greater  philosopher; 

" ridenteni  dicere  verum 

Quid  vetat  ? " 

i  wish  I  could  be  more  frequently  jocular,  as  so  many 
occurences  in  common  life  are  experienced  to  make  one 
sad.  Hence,  I  would  rather  live  with  Horace,  than  with 
the  melancholy  moralist  Jaquez.  Some  allowance,  too, 
should  be  made  for  the  differing  natures  of  individuals, 
from  the  elements  being  so  differently  mixed  : 

"  Nature  lius  made  strrmore  fellows  in  her  time  : 
Some  there  be  of  siicli  vinegar  ntpect, 
1'hat  they'll  not  ^how  tJieir  teeth  in  way  of  smilt, 
Tliou^h  Nestor  swear  the  jest  be  laughable." 

The  foregoing  pages  of  i^ejoindcr  will,  I  trust,  save  ms 
the  trouble  of  many  intended  remarks  on  Dr.  Marcel's 
paper,  independently  of  its  relation  to  the  questions  at 
issue.  A  fev/  comments  only  I  now  beg  to  be  allowed  to 
deliver. 

1.  The  animal  matters  in  the  fluids  examined  are  stated 
to  be  of  two  kinds,  viz.  coagulahle  or  albumihous  matter^ 

\'oU  39.  No.  1 G8.  April  ]  ii  S.  U  and 
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and  what  the  author  calls  muco-extractive.  I  do  not  at  all 
object  to  the  experiments,  but  appeal  to  competent  judges 
whether  it  is  not  unjust  to  make  this  distmction.  The- 
evidence  of  the  coagulahle  matter  is  from  the  visible  coagu- 
lation by  calorific  and  some  re-agents;  but  if  there  be  not 
a  due  proportion  of  it  to  the  water  in  which  it  is  dissolved, 
such  evidence  is  not  obtainable.  This  may  be  easily  proved, 
and,  as  I  apprehend,  I  have  shown  in  my  published  papers, 
by  a  kind  of  synthetic  experiment.  For  example  :  serum 
of  blood,  or  any  other  knciwn  coagulahle  fluid,  may  be  so 
diluted  with  water  as  to  afford  no  distinct  proof  ot  its  pre- 
sence by  coagulation  on  applying  calorific,  although  such 
an  effect  may  be  reasonably  interred,  on  probable  grouixls, 
from  the  disturbance  of  transparency  or  cloudiness.  And 
as  far  as  I  have  found  by  experiment,  coagulahle  matter  so 
diffused,  on  being  collected  by  evaporation  to  dryness,  is 
scarcely  coagulahle  by  calorific  ;  so  that  the  whole  of  any 
given  quantity  of  animal  coagulahle  fluid  by  such  treatment 
was  rendered  uncoagulable.  According  to  my  trials,  too, 
there  always  remained,  on  coagidating  serum  and  other 
analogous  fluids,  a  small  proportion  of  animal  matter  dis-r 
solved  in  the  watery  part,  which  differed  in  no  respect  from 
the  matter  left  on  evaporaling  water,  containing  a  certain 
small  or  uncoagulable  proportion  of  serum  added  to  the 
water,  as  above  stated.  But  these  dilute  solutions,  which 
appear  uncoasxulable,  denote  the  presence  of  animal  matter 
to  the  test  of  tannin.  It  was  probably  this  property,  and 
the  animal  matter  afforded  by  evaporation,  which  induced 
some  chemists  to  conclude  that  a  different  kind  of  animal 
substance  from  coagulahle,  such  as  gelatinable,  existed  in 
the  serum  of  blood.  Hence  T  conclude,  that  the  two 
grains  .of  what  Dr.  Marcet  calls  mnco-extructive  matter, 
afforded  by  500  grains  of  serum  after  separating  41  grains  of 
albumen  or  coagulahle  matter,  is  this  matter  rendered  un- 
coagulable by  dissolution.  And  hence  too,  I  conclude,  that 
the-animal  matter  in  the  other  anin)al  fluids  which  he  ex- 
amined, was  of  one  kind  only,  viz.  coagvlahle  matter^  but 
not  demonstrable  by  its  distinguishing  property  on  account 
c^f  dissolution  in  a  large  proportion  of  water. 

3.  Ammonia  is  not  mentioned  among  the  impregnating 
ingredients.  Tliis  is  to  me  not  surprising,  for  it  is  evidently 
from  my  experiment  in  so  small  a  quantity  as  to  be  undis- 
-  coverablc  in  the  proportions  employed.  If  1  could  not 
find  by  estimation  above  half  a  grain  weight  of  it  in  seven  or 
eight  thousand  grains  of  animal  matter,  it  was  not  likely  to 
be  rendered  evident  in  seven  or  eight  hundred  grains. 

3.  Sul' 
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3.  Sulphate  of  potash.  That  a  sulphate  exists  I  per- 
teiverl  in  my  experiments,  and  have  accordingly  inserted  it 
among  the  saline  matters  in  my  published  papers;  but  that 
it  is  sulphate  of  potash  I  apprehend  will  not  be  allowed 
to  have  been  sliown  by  Dr.  Marcet, 

4.  Phosphate  of  lime,  of  iron,  and  of  magn&sia,  are 
enumerated  in  the  niemoir  before  me.  Of  phosphate  of 
lime  there  is  good  evidence,  as  I  have  set  forth,  and  coincide 
in  mv  results  with  those  of  the  author,  as  well  as  that  there 
is  probably  phosphate  of  magnesia;  also  that  there  is  iron  : 
but  I  was  not  able  to  infer  that  it  was  in  the  stale  of  phos- 
phate, I  only  inserted  it  in  my  results  as  an  oxide.  Al- 
though it  is  not  essentially  connected,  it  may  be  useful  to 
refer  to  a  process  which  I  offer  as  evidence  against  the  com- 
mon opinion  that  the  red  and  black  colour  of  the  blood  is 
owing  to  iron.  I  have  mentioned  it  in  my  lectures  during 
some  past  years.  The  result  is  published  in  the  Edinburijh 
Medical  and  Surgical  Journal,  vol.  vii.  p.  124,  for  January 
1611.  I  collected  1 10  grains  of  the  red  part  of  blood  in  a  dried 
state,  by  repeated  ablutions  from  10,000  grains  or  upwards 
of  twenty  ounces  of  blood.  Bv  burning  in  a  platina  cru- 
cible it  afforded,  in  weight,  two  grains  and  a  half  of  a  half- 
ftised  brown  tasteless  substance.  By  boiling  in  muriatic 
acid  a  part  was  dissolved.  This  solution  was  not  stvptic 
to  the  taste  ;  it  became  blackish  on  adding  tincture  of  gall 
nut,  and  on  adding  prussiate  of  potash  it  afforded  a  deep 
blue  coloured  precipitate,  which  did  not  yield  on  igniiion 
above  half  a  grain  of  reddish  brown  powder.  Is  it  then 
probable  that  twenty  ounces  of  blood  should  derive  its  co- 
lour from  half  a  grain  of  oxide  of  iron  ?  I,  think  proper  to 
speak  of  this  result,  at  this  time,  because  it  was  published 
anonymously,  and  because  subsequently  to  its  publication 
I  find  it  has  been  mentioned  by  other  persons  without  ac- 
knowledgement; perhaps  from  not  knosving  this  eircum- 
stanco. 

3.  I  found  also  indications  o?  carlonnte  of  lime  and  of 
silica  not  enumerated  by  Dr.  Marcet.  Future  experiments 
must  however  furnish  unequivocal  evidence. 

6.  Muriate  of  potash  inserted  by  the  author  instead  of 
potash  united  to  animal  matter^  or  to  some  other  destructi- 
ble substance  as  I  have  inferred.  On  this  question  perhaps 
more  than  necessary  has  been  already  said  in  the  present 
and  former  papers. 

7.  Suhcarhonate  of  soda  asserted  by  the  author  has  been 
the  subject  of  discussion  at  the  same  time  as  the  last- men- 
tioned ingredient. 

U  2  8.  Muriate 
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8.  Mnr'rate  of  soda.  Both  parties  agree  in  this  belrtg 
the  chiff  saline  impregnation. 

ft  n)ay  be  rigiit  to  notice  that  I  have  employed  the  term 
self-coagiilable  lymph  instead  oF  the  usual  one  coagulahle 
lymph;  because  the  serum,  another  fluid  of  the  blood,  is 
also  coagulahle  ;  not  indiied  of  itself,  but  at  a  certain  tem- 
perature, or  on  the  adoiixture  with  certain  substances.  The 
deposit  spoken  of  by  Dr.  Marcet  i>  not,  I  think,  as  he  sup- 
p6ses,  what  I  mean  bv  the  term  self-coagulable  Ivmph. 

Although,  ii'the  cause  of  truth  require  it,  another  com- 
nrrunication  may  be  offered,  it  will  be  most  agreeable  to 
irre,  that  it  be  not  found  necessary.  Considering;  the  erro- 
neous  mferences  with  which  the  writings  of  chemistry 
abound  by  men  of  the  greatest  celebrity,  I  shall  on  tliaC 
account  find  a  source  of  consolation  if  time  show  that  I  am 
the  erring  party.  I  hope  too  that  this  controversial  discus- 
sion may  serve  toprotnulgatc  knowledge,  by  inducing  some 
persons  to  attend  to  the  sabject  who  might  not  otherwise 
have  known  the  original  papers.  If  with  these  reflections 
my  respectable  adversary  can  be  satisfied,  the  controversy 
will  now  be  terminated; 

"Claudite  jam  rivos,  pueri;  sat  pratablberunt." 

G.  P. 

George  street,  Hanover-square,  April  17,  1812. 


XLIII.   Case  of  Hernia  Umh'ilicalu,  operated  on  with  Suc- 
cess during  Uiero-gesfalion.     jBy  John  Taunton,  Esq. 
Surgeon  to  the  City  and  Vmshury  Dispensaries^  and  to 
the  City  Truss  Society,  Lecturer  on  Anatomy,  Surgery, 
.  Fhysiulogy,  &c. 

June  29,  1811.  jMrs.  E.  P.  aged  42,  three  months 
cone  with  child,  has  had  an  umbilical  hernia  for  20  years, 
as  large  as  a  full-sized  teacup,  but  never  found  any  incon- 
venience from  it  till  yesterday,  when,  as  she  was  walking  in 
the  street,  a  boy  ran  against  her,  and  struck  her  upon  the 
tumour,  which  occasioned  much  pain.  A  neighbouring 
surgeon  and  apothecary,  who  attended  the  family,  was  re- 
quested to  see  her.  She  had  sicknesS;  vomiting,  hiccough, 
and  constipation  of  the  bowels;  the  pain,  attended  with  a 
•  sensation  of  heat,  was  principally  referred  to  the  region  of 
the  stoiTiach.  Aperients,  opiates,  and  enemas  were  given: 
the  former  were  rejected  by  the  stomach,  and  the  latter 
produced  no  effect  on  the  bowels  :  fomentations  were  ap- 
plied to  the  abdomen  without  relief.     These  means  were 

pursued 
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pursued  without  benefit,  and  the  symptoms  increased  till 
the  morning  of  the  2d  of  July,  when  1  was  requested  to 
see  her. 

The  operation  was  immediately  recommentJed,  and  ac- 
ceded to  on  her  part.  Indeed,  1  considered  thai  too  much 
delay  had  already  taken  place. 

The  integuments  over  the  hernia  were  very  thin,  and  ia 
close  contact  with  the  peritoneal  sac,  which  uai?  also  very 
ihin,  and  everv  where  in  contact  with  and  adhering  firmly 
to  the  onientum.  The  omentum  was  partly  torn  through, 
and  partly  dissected  from  the  peritoneal  sac,  and  a  consider- 
able portion  of  it  was  removed  before  the  convolution  of 
intestmc  was  brought  into  view.  The  omentum  was  much 
inflamed,  and  in  places  approaching  to  a  dark  green  colour.-- 
The  convolution  of  intestine  was  very  dark,  nearlv  in  a 
state  of  gangrene.  The  stricture  was  v'ery  deep  and  Hrm;  but 
when  dilated  there  was  not  any  impediment  to  the  return 
of  the  bowel :  nearlv  the  whole  of  the  omentum  contained 
in  the  sac  was  removed.  The  extent  of  the  inflammation 
on  the  omentum  and  intestine,  the  latter  appearing  almost 
in  a  state  of  gangrene,  induced  me  to  observe  to  the  gen- 
tlemen who  had  been  attending  the  case,  that  I  was  fearful 
that  too  much  time  had  been  lost,  aiid  that  it  was  of  the 
utmost  importance  to  the  safety  of  the  patient,  that  the 
operation  for  hernia  should  be  always  performed  earlv. 

Julv  3d.  She  had  a  natural  stool,  was  free  from  feVer, 
and  continued  to  recover  without  any  unfavourable  svm- 
ptoms.  The  wound  was  completely  healed  in  a  month,  and 
she  was  as  well  as  usual,  and  continued  so  till  her  lal)uur 
came  on  at  the  usual  time.  The  hernia  then  protruded  and 
became  strangulated :  she  had  sickness,  hiccough,  vo- 
miting, and  constipation.  She  continued  in  this  staie  for 
two  days,  when  she  was  saiely  delivered.  The  htruia  was 
still  irreducible,  and  the  vomiting  and  constipation  con- 
tinued till  the  next  day,  when  the  tun)Our  lessened  and  the 
symptoms  were  relieved.  At  times  she  has  had  violent  pains 
in  the  part,  and  the  tumour  has  become  tense  and  irreduci- 
ble for  a  short  period  ;  but  these  symptoms  have  gener;illy 
subsided  without  any  surgical  assistance.  Sl.c  could  never 
be  prevailed  upon  to  wear  a  proper  truss,  though  strongly 
recommended  so  to  do. 

April  20,  18;  2,  4  P.  M.  I  was  requested  by  her  husband 
\o  visit  her  on  account  ot  her  old  complaini,  of  which  she 
was  now  very  ill.  From  his  represt-ntaiion  of  the  case  I 
took  my  instruments,  and  Mr.  i3urn  to  assist  at  the  t>  .  i- 
tion  should  it  be  found  necessary,  in  order  that  no  time 

U  3  should 
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should  be  lost.  We  called  upon  the  medical  gentlemaH  whq 
bad  the  care  of  the  patient  in  ihis  as  well  as  in  her  former 
illness,  to  learn  the  hisuuy  of  the  case  now,  and  to  hav<; 
his  assistance  ;  but  he  was  from  home,  having  left  a  mes- 
sage that  I  was  to  do  what  I  pleased  with  her.  On  his 
assistant  referring  to  his  day  b()ok.  it  appeared  that  she  was 
taken  ill  with  symptoms  of  strangulation  on  the  l6th,  and 
visited  by  this  gentleman  on  the  17th,  when  the  symptomn 
were  verv  urgent,  and  the  hernia  irreducible. 
B:  Magn.  sulphas  ^  ft. 

Mist   ainygdal.  J  vi.  M.  Fiat  mist.  Cochl.  iij.  4tis 
hons. 

On  the  IBih  the  symptoms  had  not  been  at  all  relieved, 
and  she  was  worse  in  every  respect.  The  following  mixture, 
which  she  has  been  in  the  habit  of  taking  subsequent  \u 
the  former  operation,  was  sent. 
^  Magn.  sulphas  '^'i. 
Mannae  3'  ^• 
Aq-  menihae  ^^'j'  M.  Cocht.  iij.  4tis  horis. 

A  common  glyster  with  one  ounce  of  salts  was  now  ad- 
ministered without  any  good  efTcct. 

On  the  igth  all  the  bad  symptoms  were  aggravated  :  an- 
other glyster  of  the  same  kind  was  administered,  and  some 
castor  oil  which  she  had  in  the  house  was  taken.  She  ap- 
peared at  this  time  much  worse  ;  tlie  castor  oil  was  taken 
in  coffee  in  the  evening,  and  reniauied  on  the  stomach  du- 
ring the  night 

On  this  morning  (4  A.M.  20th)  the  skin  on  the  lips, 
hands  and  feet,  and  on  the  hips  and  loins,  was  discoloured, 
rather  purple;  ani;lher  ghster  was  administered,  and  three 
pills  composed  of  jalapi  9i.  Hydr.  submunas  grs.  x. 
Vi'ere  taken,  and  inmieiliaielv  rejected  by  the  stomach. 
Stereos  matter  was  now^  vomited,  and  all  the  symptoms 
indicated  the  greatest  danger  Yet  it  does  not  appear  that 
any  means  were  taken  to  endeavour  to  obtain  relief  till 
4  F.  M.  when  J  was  first  applied  to,  and  visited  her  imme- 
diately*. 

The  pulse  was  low,  weak,  and  irregular,  at  times  the 
beat  scarcely  perceptible ;  cold  clammy  perspirations  par- 
tially diffused  over  the  body  ;  the  extreiTiities  cold  and  of  a 
very  dark  colour :  the  skin  on  the  face  was  nearly  purple,  and 
on  the  lips  almost  black  ;  her  sti-engtb  was  so  much  reduced 


•  The  above  particulars  were  obtained  from  her  husband,  children,  and 
herself,  and  also  coi  roborated  by  the  testimouy  of  the  as&istant  to  the  gentle- 
pau  who  had  attended  the  c^se. 

that 
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that.  sheWas  not  able  to  turn  herself  or  to  raise  herself  in 
bed  wiiliout  assistance. 

■ '  The  tumour  was  rather  of  a  livid  colour,  not  very  tense, 
"but  had  that  peculiar  feel  as  if  it  was  filled  with  fasces  trom 
a  rupture  of  the  intestine.  There  was  but  little  pain  in  the 
hernial  tumour,  or  on  the  lower  part  of  ihe  abdon)en ;  but 
above,  and  rather  inclined  to  the  left  side,  there  was  a  small 
part  more  tense  and  painful  on  pressure. 

After  stating  the  extreme  danger  in  which  she  was,  both 
to  herself  and  to  her  husband,  I  named  the  operation  as 
the  only  thing  to  be  done,  which  could  give  any  chance 
for  her  life,  and  left  it  for  them  to  decide;  which  they  did 
in  the  affirmajive. 

The  incision  was  made  in  the  direction  of  the  linea  alba, 
through  the  integuments,  which  were  very  thin  and  adhered 
in  every  part  to  the  peritoneal  sac.  There  were  al)out  3  oz. 
of  a  straw-coloured  fluid  contained  in  the  sac.  The  intes- 
tine was  now  exposed,  being  (^f  a  dark  colour,  almost 
black.  The  j)eritoneal  coai  was  abraded  or  ulcerated  on  one 
part,  to  the  extent  of  the  size  of  a  shilling:  the  stricture 
M-as  between  three  and  four  inches  deep,  requiring  the 
whole  length  of  the  bistoury  :  it  was  dilated  a  little  both 
above  and  below,  in  tWe  direction  of  the  linea  alba  :  there 
was  no  adhesion  or  impediment  to  the  return  of  the  intes- 
tine, nor  was  anv  force  required.  When  the  stricture  was 
dilated,  it  appeared  almost  to  withdraw  Itself  into  the  ab- 
domen. 

The  edges  of  the  wound  were  laid  tosrether,  and  supported 
bv  strips  of  adhesive  plaster  and  a  compress  of  lint  j  the 
whole  confined  by  a  common  roller.' 

The  follov\ing   medicine    was    ordered,    and    two   table 
spoonfuls  directed  to  be  taken  every  second  hour. 
R  Conf.  arom.  5ii. 

Spt.  lavd.  comp.  ^\h. 

Tinct.  opii  51. 

Aq.  menth.  pip.  '^v\{s.  M. 
On  visiting  her  at  nine  p.  m.  four  hours  after  the  opera- 
tion, the  sickness  and  vomiting  had  entirely  subsided.  She  ■ 
had  taken  three  cups  of  tea,  which  she  seemed  to  like.  She 
was  still  very  cold,  the  clammy  perspirations  were  not 
abated,  and  the  skin  was  almost  as  much  discoh)ured  as  it 
was  before  the  operation  :  but  on  the  whole  she  felt  her- 
self relieved.  The  medicine  was  directed  to  be  continued. 
She  died  at  four  o'clock  in  the  morning,  eleven  hours  after 
the  operation. 

It  has  often  fallen  to  my  lot  to  record  similar  cases  to 
■     ,  U  4  the 
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the  above,  in  the  pages  of  your  valuable  Journal ;  and  it  v» 
with  no  small  regret  that  I  do  relate  such  cases,  and  that  ! 
see  no  prospect  of  the  number  of  these  cases  being  dimi- 
nished, not  even  in  London.  Although  here  the  physi- 
cian can  without  delay  have  the  advice  of  his  colleagues, 
the  surgeon  the  immediate  assistance  of  his  proiessional 
brethren,  and  the  apothecary  itiay  have  the  advice  and  as- 
sistance of  both  physician  and  surgeon  almost  instantly  ^ 
yet  that  wilful  perverse  desire  of  pursuing  a  routine  ot  un- 
successful practice,  of  keeping  the  patient  from  proper  as- 
sistance, for  the  purpose  of  making  merchandise  of  hij?^ 
maladies,  by  the  sale  of  a  few  medicines,  still  prevails  and 
is  equally  disgraceful  to  the  profession,  as  it  is  almost  cer- 
tainly fatal  to  the  patient.  In  ihe  instance  before  us,  a  va- 
luable parent  was  snatched  from  a  numerous  o^^^pxing^ 
surely  hurried  to  an  untimely  grave  by  a  want  of  thfa  as- 
sistance which  had  been  successful  in  a  former  case,  and 
which  would  in  all  human  probability  have  been  again  com- 
pletely successful,  had  it  been  applied  in  proper  time. 

The  operation  for  hernia  is  simple,  and,  when  performed 
with  care,  in  proper  time,  is  almost  certainly  successful. 
"  Few,  if  any,  would  be  the  fatal  cases  of  this  operation, 
if  it  was  performed  sufficiently  early*."  llie  result  of  many 
years  practice,  in  which  the  number  of  operations  on  per- 
sons aiBicted  with  this  malady  has  been  very  considerable, 
enables  me  to  speak  with  well  grounded  confidence  Oii  the. 
success  of  this  operation. 

21,  Greville-screet.  Hatton  Garden,'  JoHN  TaUNTON, 

April '23,   IS  12. 

XLIV.  Notice  respfctivcrfhe  Geological  Structure  of  the  Vi- 
cinity <f  Dublin  ;  with  an  Account  of  sovie  rare  Minerals, 
found  in  Ireland.    By  William  Fitton,  M.  D..     Com- 
municated Iw/  L.  Horner^  Eiq.  Secretary  to  the  Geologic 
cal  Society  \. 

X  HE  following  observations  are  to  be  ascribed  principally 
to  the  late  Rev.  Walter  Stephens.  I  communicate  them  to 
the  Geological  Society  in  their  present  imperfect  form, 
with  the  hope  that  they  mav  attract  the  attention  of  minera- 
logists to  the  country  in  the  vicinity  of  Dublin  ;  for  they 
are  sufficient  to  show  that  very  interesting  information  may 
be  expected  from  a  correct  examination  of  that  district,  the 

*  Hcy's  .Surg;ical  Observations. 

f  I'Vom  the  Transactions  of  the  Georogical  Society,   vol.  i.  with  some  ad- 
ditions by  the  Author. 
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situation  of  which  renders  it  easy  of  access,  and  affords 
many  advantages  to  the  observer.  I  shall  subjoin  to  a 
brief  statement  respecting  the  geological  structure  of  that 
country,  an  account  of  some  minerals  of  not  very  common 
occurence  recently  found  in  Ireland. 

The  city  of  DuLlm  is  placed  in  a  flat  country,  at  the  di- 
stance of  about  three  miles  from  the  &ea,  and  about  five  miles 
to  the  north  of  a  ranye  of  m.ountains  forming  the  verge  of  an 
elevated  district  which  extends  from  thence  for  more  than 
thirty  miles  to  the  south.  This  district  is  bounded  on  the 
inland  or  western  side  by  a  continuation  of  the  plain  of  the 
neighbourhood  of  Dublin  ;  and  its  breadth  from  the  sea, 
which  forms  its  boundary  to  the  east,  is  generally  ab(>ut 
four-and-twenty  English  miles. 

The  basis  of  all  the  plain  to  the  north  and  west  of  the 
mountains  above  mentioned,  appears  to  be  secondary  (flcetz) 
limestone. 

The  mountainous  district  itself  is  principally  composed 
of  primitive  rocks  :  it  is  traversed  throuoh  its  whole  extent 
by  a  broad  tract  of  gfanite,  which,  taking  its  rise  on  the 
shore  at  ihe  south  side  of  Dublin  bav,  crosses  the  county  of 
Wicklow  in  a  south-western  diiection  ;  being  bounded  by 
incumbent  rocks  of  great  variety,  the  structure  and  relations 
of  which,  as  well  as  of  the  granitic  mass,-  are  in  several 
places  very  distinctly  exhibited. 

The  relative  extent  of  the  space  occupied  bv  the  eranite 
and  by  the  rocks  that  occur  betweeii  it  and  the  calcareous 
country,  and  the  general  position  of  their  boundaries,  may 
be  understood  from  the  annexed  sketch*  ;  in  whicii  it  is  to 
be  remarked,  that  the  places  where  the  boundary  is  denoted 
by  a  dotted  line  remain  still  to  be  explored,  the  line  havino- 
been  there  inserted  only  for  the  purpose  oHllustration.       * 

The  granite  has  been  observed  in  contact  with  other  rocks 
at  the  following  places  in  the  counties  of  Dublin  and 
Wicklow  :  viz.  oii  its  eastern  boundary, — at  Killincy  ;  at 
the  southern  extremity  of  the  Scalp  ;  in  the  bed  oi  the  se- 
cond streamlet  which  joins  that  oH  the  Powersoy/rt  If 'af  erf  all 
above  the  fall  ;  from  the  neighbourhood  oi  Iyu(^(fela/c  to  the 
head  of  Loc/i  Dan,  and  from  thence  to  the  upper  part  of 
Ghnmacanass  ;  at  Tonelagee  ;  at  u4Qliavanaph  in  the  course 
of  the  military  road  about  a  mile  to  the  east  of  the  barrack  • 
and  at  the  western  branch  of  the  Coolbawn  stream  on  the 
north-west  flank  of  the  mountain  Croghan  Kinshe/af.    The 

*  The  sketches  referred  to  in  this  paper  will  be  given  with  our  next 
Number — Piute  VII. — Editor. 

t  Report  on  the  Gold-mine  by  Messrs.  Mills  and  Weaver.  Transactions 
cf  the  Dublin  Society,  vol.  iii, 

boundary 
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boundary  of  the  granite  on  its  northern  and  western  confine* 
is  much  less  regular  than  on  the  east;  it  probably  com- 
mences on  the  shore  of  Dublin  bay  between  Booterstoivn  and 
Blackrock,  a  mass  of  limestone  having  been  observed  there 
within  a  short  distance  of  granite,  but  the  rocks  are  con- 
cealed in  the  intervenmg  space.  The  granite  comes  nearly 
into  contact  with  limestone  again,  near  the  junction  of  the 
stream  from  Du?idrum  with  the  river  Dodder  a  little  above 
the  village  of  AJilltown  ;  and  is  visible  near  schistose  beds 
in  the  course  of  the  streamlet  between  IVhitecliurck  and 
Ralhjarnham.  Ii  has  been  observed  in  contact  with  schist 
to  the  west  of  the  Glen  near  the  head  of  the  Dodder, 
nearly  opposite  to  a  little  village  called  the  Brakes  of  Glass- 
namucky,  but  from  that  place  to  the  wtst  and  south,  the 
line  of  boundary  has  been  very  little  explored  :  it  passes 
however  very  near  the  granite  quarries  at  Golden-hill,  and 
must  run  to  the  east  of  Paula  Pluica  and  the  Glen  of  Holy- 
ivood.  A  junction  occurs  at  Ballyroan  on  the  south-west- 
ern side  of  Ki  trail  tin  gk  hill ;  and  granite  has  been  observed 
in  that  neigh!)ourhood,  to  the  east  ot  Kilranelagh  at  Knncka- 
(ierry,  and  to  the  souihofit  at  Killalisb,  Kiliegan,  Kilma- 
cart,  and  near  the  town  of  Carloiv  y^h<x^  tlie  hmestone 
appears,  at  Brownshill. 

The  slaty  rocks  incumbent  on  the  granite  in  this  country 
are  very  much  diversified  in  their  nature,  and  they  have 
hitherto  been  very  little  examined.  On  its  eastern  confines, 
in  the  places  above-mentioned,  the  prevailing  rock  is  mi- 
ca slate,  the  beds  of  which  in  general  lean  towards  the 
granite,  their  direction  being  nearly  parallel  to  the  line  of 
junction  :  rocks  of  the  trap  kind  occur  to  the  west  in  the 
lieighbourhood  of  Ballinascorney,  and  at  Kilranelagh  ;  and 
columnar  rocks  of  the  same  description  have  been  observed 
at  Ari.low-rock  on  the  soiuh-eastern  extremity  of  the  county 
of  Wicklow. 

The  country  around  the  village  of  Bro?/,  which,  like  that 
of  Wicklow  in  general,  is  remarkable  for  the  picturesque 
beauty  of  its  scenery,  presents  within  a  small  space  se\^cral 
very  interesting  geological  appearances;  and  those  observ^a- 
ble  at  Killiney,  first  noticed  I  believe  by  Dr.  Blake  of  Dub- 
Jin,  will  be  lound  particularly  deserving  of  examination  : 
the  line  ofjunction,  which,  as  already  mentioned,  hasbeen 
traced  for  several  miles  across  the  country,  commencing  on 
the  shore  at  the  base  oif  Killiney- hill,  where  schistose  beds 
are  to  be  seen  to  a  considerable  extent,  reposing  upon  gra- 
nite. 

On  the  shore  from  thence  to  Dalkcyj  the  granite  is  tra- 
versed 
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versed  by  nximerous  veins,  many  of  which  are  themselves 
composed  of  granite  ;  and  in  several  instances  two  such 
veins,  dili'ering  from  each  other  and  from  (he  mass  through 
which  they  run,  in  fineness  of  grain,  and  in  the  proportion  of 
their  ingredients,  are  seen  to  intersect,  one  not  unfre- 
quently  deranging  the  continuity  of  the  other's  direction*. 
The  substance  of  which  these  veins  consist  is  perfectly  con- 
tinuous with  that  of  the  rock  in  which  they  occur,  and  the 
surface  of  fracture  passes  through  both  without  interrup- 
tion. 

The  regularity  of  the  line  by  which  the  granite  is  bounded 
at  Roches  town -hi  II  is  higlily  deserving  of  attention.  "From 
the  top  of  the  hill  a  very  remarkable  ledge  of  granite  runs  in 
a  straight  line,  for  upwards  of  a  quarter  of  a  mile,  extend- 
ing from  a  little  below  the  summit  on  its  south-eastern 
side  in  a  direction  from  N.N.E.  to  S.S.VV.  This  ledge, 
which  is  elevated  a  few  feet  above  ihe  ground  to  the  south- 
east of  it,  appears  to  form  the  boundary  of  the  granite.  The 
schist  in  this  place  seems  to  run  up  in  a  wedge-like  form 
between  this  ledge  and  another  a  little  to  the  eastward, 
which  is  much  less  extensive  than  the  former  but  corre- 
sponds pretty  nearly  with  it  in  direction,  its  course  being 
from  S.VV.  by  S.  to  N.E  by  N.  ;  and  beyond  this  again 
still  further  to  the  east,  another  wedge-like  branch  of  the 
schist  runs  up  between  this  second  ledge  and  the  obelisk 
hill." 

"  In  the  annexed  sketch  A  denotes  the  summit  of  Roches- 
town  hill;  B,  the  first  ledge  of  granite;  C,  the  second 
ledge;  D,  the  third  ledge;  E,  part  of  the  obelisk 
hillf." 

The  whole  of  the  Greater  Sugar- Loaf  mount3.\n  is  com- 
posed of  quartz  ;  and  the  adjoining  hill  oi' St ile-baw?i  a.nd 
the  rocks  at  the  ujiper  part  of  the  Dargle  consist  of  the 
same  substance  ;  winch  also  constitutes  the  mass  of  the 
Lesser  Sugar -Loaf  XMo\xi\\w\,  and  the  summits  of  Shank- 
hill  and  u\  Bray  -  head,  resen^hWug  it  in  figure  and  in  general 
aspect :]:.  It  appears  therefore  that  all  the  summits  of  this 
vicinity  which  agree  in  form,  are  composed  of  the  samQ 
material;  and  it  is  remarkable  that  the  conical  shape  cha- 
racterizes  mountains  consisting  of  quartz  in  various  parts 

*The  mode  of  intersection  of  these  veins  is  illustrated  by  the  annexed 
Sketch,  figs.  1,  2,  3,  4,  and  5,  representing  detached  portions  of  veins  ob- 
servable in  different  places  along  the  »hore  at  Killiney ;  figs.  7  and  8  are  frcm 
large  loose  blocks  en  the  strand  there  :    these,  however,  were  not  the  most ' 
Remarkable  that  might  have  been  selected. 

f  Extracted  fron^  a  note  by  Mr.  Stephens, 

i  See  the  aan«xeU  Sketch. 

of 
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of  the  globe*.  I  ain  Informed  by  Mr.  Jameson  that  he  has 
seen  in  Lusatia  detached  conical  sunuTtits  composed  of  that 
substance  j  and  that  the  summits  of  the  same  figure  in' the 
luonntains  separating  Caithness  from  Sutherland  are  like- 
wise formed  of  it ;  as  are  also  the  Pups  of  Jura  in  the  Western 
Islesf;  and  according  to  Dr.  Berger,  the  mountain  DurnhiU 
near  the  town  of  Portsoy  in  Scotland, 

The  principal  mines  which  have  hitherto  been  opened 
within  the  mountainous  district  p.ear  Dublin,  are  those  of 
copper  ore  at  Croneba?ie  and  BaUymurtagh,  the  metallife- 
rous waters  of  which  were  described  in  the  Philosophical 
Transactions  so  long  ago  as  in  the  year  1757t;  and  of 
lead  at  Glenmalur^,  at  Glevdalogh,  at  Dalkeyy  and  at 
Ballycorus  near  the  Scalp.  The  stream  works  commonly 
called  "  the  Gold-mine"  were  situate  on  the  north-cast 
side  of  the  mountain  Crogkan- Kinskela  on  the  southern 
verge  of  the  county  of  Wkkiow  ;  and  gold  has  been  found 
within  that  county  at  another  mountain  named  Croghari' 
Moira,  about  eight  English  miles  to  the  north  of  that 
place  11 . 

The  occurrence  of  Tinstone  at  the  *'  Gold-mine,  where 
it  has  been  obtained  in  fragments f,  is  a  fact  which  de- 
serves particular  attention  ;  for  the  probability  of  the  dis- 
covery of  veins  of  that  valuable  ore  within  a  tract  of  pri- 
mitive country  so  extensive  as  that  of  Dublin  and  Wick- 
low,  appears  from  this  circumstance  to  be  considerable. 

Porcelain- earth  resulting  from  the  decomposition  of 
felspar,  has  been  found  at  Kilranelagh  in  the  county  of 
Wicklow,  in  purity  nearly  equal  to  the  Cornish  *'  China 
clay:"  and  granite  is  found  in  a  discomposed  state  so 
commonly  in  other  parts  of  that  county,  that  this  valuable 
production  may  with  much  probability  be  expected  to  oc- 
cur there  in  other  places,  and  in  considerable  quantity, 

*  Siliceous  earth  in  the  form  of  this  mineral,  and  consequently  nearly 
pure,  seems  to  constitute  a  much  greater  portion  of  the  earth's  surface  thaa 
some  inineralogisis  have  supposed.  Humboldt  states  that  near  Caxamarca 
in  Peru,  a  mass  of  more  than  nine  thousand  feet  in  thickness  is  exclusively 
com.poscd  of  quartz : — he  has  not  mentioned  the  form  of  the  summit*. 
Tableau  i'hi'sique, p.' 128. 

f  See  Walker's  CEconomical  History  of  the  Hebrides,  vol.  ii.  p.  392. 

I  Vols.  xl>ii.  and  xlviii. 

§The  sales  of  lead,  from  ore  raised  and  smelted  at   the  Glenmalur  mine, 
am.ounted  c'uring;  the  year   endinji;  December  ."Jist,    1811,  to  no   less  than 
9819/.  l6s.2d.   Irish  currency:  the  weight  of  metal  sold   was   GC80cwts.' 
2  qrs. 

i:  G'lld  is  said  to  have  been  found  also  at  the  Kmg's  river,  near  the  village 
of  Hciywood,  in  tlie  couniy  of  Wicklow. 

^  Report  on  the  Gold-mine  by  Messrs.  .Mills  and  Weaver.  Trans,  of  Dub- 
lin Society,  vol.  iii. 
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The  flat  calcareous  country  of  the  neighbourhood  of 
Dublin  is  very  widely  extended  In  various  directions  :  it 
passes  round  the  mountainous  tract  above  mentioned  at  its 
nonh-western  angle,  and  reaches  with  little  interruption, 
in  a  southern  direction,  through  the  counties  of  Kildare  and 
Carlow,  to  the  foot  of  the  hills  of  the  Kilkenny-coal-district; 
and  to  the  south-west,  througrh  the  Kinar's  and  Oueen's 
counties,  to  the  foot  of  the  Shcbh-blooni  mountauis.  It 
has  also  considerable  extent  towards  the  north  and  west. 

In  the  parts  of  this  plain  more  immediately  in  the  neigh- 
bourhood of  the  city,  the  prevaihng  rock  is  that  variety  of 
limestone  to  which  Mr.  Kirwan  has  given  the  name  of 
Gulp,  of  which  an  excellent  description  and  analysis  have 
been  published  by  the  Hon.  Mr.  Knox*:  But  in  several 
parts  of  the  Bat  country,  limestone  of  the  ordinary  kind 
abounding  in  petrifactions  is  also  to  be  met  with. 

In  the  course  of  the  river  Dodder,  between  the  village  of 
Milltown  and  Classon's  Bridge,  the  calp  appears  to  alter- 
nate with  beds  of  granular  magnesian-limestnne  in  its  cha- 
racters perfectly  resembling  some  of  the  substances  that  oc- 
cur in  various  parts  of  England,  which  are  described  as 
affording  a  lime  injurious  to  vegetation,  in  Mr.  Tennant's 
very  important  paper  "on  different  sorts  of  lime  used  in 
agriculture f."  The  magnesian  stone  at  Milltown  agrees 
with  the  calp  and  ordinary  limestone  of  the  adjoining 
country  in  containing  petrifactions,  althouirh  less  com- 
monly; and  like  them  also  it  has  frequently  imbedded  in  it 
masses  of  siliceous  matter,  (the  "Lydian  stone,"  or  a  va- 
riety of  hornstone  of  Werner.) 

The  beds  of  calp  and  limestone  near  Dublin,  are  in  ge- 
neral but  little  inclined  to  the  horizon  ;  but  they  often  ex- 
hibit marks  of  dislocation  ;  and  in  some  places  are  singu- 
larly inflected,  as  is  remarkably  the  case  with  those  observ- 
able in  the  bank  of  the  river  I^iffey,  near  the  bridge  at 
Lucan. 

The  petrifactions  which  abound  in  several  parts  of  this 
calcareous  country  %  ;  the  beds  of  calp,  and  of  magnesian 
limestone,  and  the  siliceous  masses  above  mentioned,  af- 
ford some  of  the  features  that  mav  assist  in  deciding  to 
which  of  the  "  formations"  of  Werner  it  is  to  be  referred, 
or  whether  it  properly  belong  to  aiiy  oi  them  :  a  point  of 

*  Trans,  of  Royal  Irish  Academy,  vol.  viii.  p.  207. 

f  Phiiosophical  'I'ransactions  1799;  or  Philosophical  Magazine,  Tol.  v. 
page  <209. 

I  The  quarries  at  St.  Doolas:h's,  and  in  the  neighbourhood  oi  FelH/n, 
afford  very  pertect  specimens  of  peirifaccions,  and  ii,  great  variety. 

some 
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some  interest  in  a  geological  view,  from  the  great  extent  of 
the  space  occupied  by  limestone  in  several  ot  the  counties 
near  Dublin. 

At  the  pen:?i5ula  of  Hoivth,  which  forms  the  southern 
side  of  Dubhn  Bay,  grey  ore  of  manganese,  and  brown 
ironstone  (A'useum  of  Dublin  College,  No3.  1067-8.  887.) 
have  been  obtained  in  considerable  quantity  :  and  a  variety 
of  the  earthy  black-cobait-ore  of  Werner  has  been  found 
by  Mr.  Stephens  and  Dr.  Stokes  at  the  south  west  side  of 
thehiil,  m  the  form  of  a  coating  of  a  rich  blue  colour,  which 
incrnsts  ihe  fissures  of  a  rt)ek  of  s!ate  clay,  nearly  ap- 
proachinw  to  uhet&late  (Museum  of  Dubhn  College, 
No.  267) :  Mr.  Tti.naut  has  in  this  substance  ascertained  the 
presence  oi  the  oxides  of  cobalt  and  of  manganese;  and  the 
discovery  of  it  is  nnportant,  as  it  indicates  the  probability 
of  the  existence  ol"  other  more  valuable  ores  of  cobalt  in 
that  neighbourhood.  » 

The  heights  of  very  few  of  the  mountains  near  Dublin 
have  hitherto  been  measured :  the  only  published  ob- 
servation with  which  I  am  acquainted,  being  that  given 
in  a  section  annexed  to  the  report  on  the  Gold-mine  by 
Messrs.  Mills  and  Weaver  already  referred  to  ;  where  the 
summit  of  the  mountain  Croghan  Kinshela  is  stated  to  be 
2012  feet  above  the  river  at  Kilcarragh  bridge,  which  is 
about  four  miles  from  the  sea.  I  have  myself  ascertained 
by  the  barometer  the  heights  of  the  following  places  in  the 
county   of  Wicklow,  above  the  house  of  Mr.  Greene,  at 

Kilranelagh,  viz. — 

Feet. 
LugnaqulUaj,  supposed  to  be  the  highest  mountain 

of  the  county 2455' 1 

Cudcen,  a  mountain  detached  from  the  rest,  and  a 
conspicuous  object  from  the  adjacent  flat  coun- 
try     1 558-9 

Baltin glass- hill 68 1  -8 

Eadestown-hill   749*4 

Bnisselstown-hill 740*  I 

Kilranela^h-hill .    705-5* 

o 

*  The  first  three  heights  above  mfntioned,  are  each  the  mean  of  three 
observations,  the  re^st  are  from  single  observations  with  two  excellent  ba- 
rometers. Mr.  Greene's  house  is  (by  a  single  observation)  95,08  feet  above 
the  level  of  ihc  cross  roads  at  the  bridgo  of  TuckmUL,  a  little  village  on  the 
river  Sluney,  the  elevation  of  which  above  tlie  sea  will  be  very  well  sup- 
plied, when  a  branch  of  the  Grand-canal  shall  be  extendad  in  this  direction, 
as  is  now  intended.  The  distance  of  Tuckmill  from  the  sea  in  a  direct  line 
is  about  eiehtccu  English  milss. 

Of 
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Of  the  mountains  nearest  to  Dublin  : 

Feet. 

Garrycastle,  one  of  the  highest,  is   ; 1531-7 

Thrte-Rock  mountain,  adjoining  the  last 1247-9 

above  the  level  of  the  road  at  Ballinteer,  near  the  house 
of  Dr.  Stokes,  the  height  of  which  above  the  sea  is  con- 
siderable. 

The  highest  point  of  Howtk  is    567  feet 

above  high  water  mark. 

The  elevation  of  the  plain  country  of  Kihtare,  may  be 
judged  of  iVom  that  of  the  summit  level  of  the  Grand-canal, 
by  which  it  is  cros'^ed  to  the  norih  of  the  hill  of  Allen  : 
that  level  being;  264  feet  above  hijih  water  in  Dublin  Bav» 
taken  from  a  mark  made  at  the  Pigeon-house  by  order  of 
the  Ballast-OfEce. 

[To  be  continued.] 
XLV.  Proceedings  of  Learned  Societies, 

KOYAL    SOCIETY. 

April  9th  and  I6th.  J\  paper  was  read  on  arsenic,  by 
Dr.  Lambe  of  King's  Road,  Bedford  Row,  communicated 
by  the  late  Dr.  Garthshore. 

The  principal  object  of  Dr.  L.'s  labours  on  arsenic  seems 
to  have  been  to  defend  an  hypothesis  proposed  by  him,  a 
considerable  lime  ago,  in  two  successive  publications, 
namely:  "  An  Inquiry  into  the  Origin  of  Constitutional 
Diseases,"  and  "Reports  on  Cancer,"  in  which  the  Doctor 
attempted  to  show  the  analogy  between  the  action  of  putrid 
matter  and  arsenical  poison.  The  facts  of  most  conse- 
quence in  the  paper  read  as  above  to  the  Royal  Society,  are 
the  foilowin«T : 

1.  One  part  of  charcoal  was  mixed  with  ten  of  white 
arsenic  and  twenty  of  nitre  :  after  deflagration,  no  signs  of 
carbonic  acid  could  be  detected,  as  would  have  happened  had 
no  arsenic  been  present. 

2.  Small  quantities  of  charcoal  mixed  with  white  oxide 
of  arsenic  had  the  same  effect  as  upon  many  other  me- 
tallic oxides,  producing  carbonic  acid  and  carbonic  oxide. 

3.  In  the  reduction  of  arsenic  by  mixing  white  tirsenic, 
half  its  weiglit  of  subcarbonateof  soda,  and  ,Uh  part  of  char- 
coal, there  appeared  a  peculiar  gas  in  the  early  .stage  of  the 
process.     It  could  not  be  inflamed  by  a  candle,  (mixed 

eiiher 
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either  with  oxygen  or  common  air,)  but  was  inflammable 
by  electricity,  and  was  thus  convertible  into  carbonic  acid, 
and  a  considerable  portion  ot"  azote  remained  aFter  th6 
inflammation.  The  properties  of  this  gas  changed  by  being 
kept  in  a  phial  uncocked  :  the  inflammable  portion  dimi- 
nished, and  the  residuum  of  azote  increased. 

After  this  gas  had  come  over,  large  portions  of  hydrogen 
and  carbureited  hydrogen  were  obtained.  They  were 
mixed  with  small  portions  of  azote  and  oxygen  to  the  end 
of  the  process. 

Besides  these  gases  there  was  also  carbonic  acid  in  great 
abundance. 

4.  These  experiments  were  performed  in  earthen  retorts, 
which  might  be  suspected  to  permit  some  atmospheric  air 
to  pass  through  their  pores  :  and  such  appears  on  trial  to 
be  the  case.  For,  on  using  glass  retorts,  the  results  were 
considerably  different.  The  first  products  uere  carbonic 
acid,  and  small  quantities  both  of  azote  and  oxygen,  which 
were  left  after  the  carbonic  acid  had  been  removed  by  lime- 
water.  But  towards  the  end  of  the  process,  instead  of  a 
residuary  portion  of  azote  and  oxyeen,  a  peculiar  gas  was 
observed  similar  in  many  respects  to  that  described.  It 
could  not  be  inflamed  by  a  candle,  when  mixed  with  at- 
mospheric air,  or  with  oxygen  gas;  but  it  inflamed  by  a 
smart  electric  shock,  and  carbonic  acid  was  produced.  A 
more  minute  research  detected  also  the  production  of  nitric 
acid  from  the  detonation  of  this  gas.  On  this  account 
Dr.  Lanibe  has  given  it  the  name  of  7iitro- carbonic  oxide. 

5.  When  this  process  vi-as  conducted  in  glass  retorts, 
not  the  smallest  vestige  of  hydrogen  or  carburetted  hy- 
drogen could  be  observed,  which  were  so  abundant  when 
the  earthen  retorts  were  used.  But  still  small  quantities 
both  of  azote  and  oxygen  came  over  to  the  very  end. 
Water  also  appeared  to  be  produced  in  every  stage  of  the 
process. 

April  23.  Part  of  a  Marine  Meteorological  .Journal,  by 
Capt.  Heywood,  communicated  by  Capt.  Horsburgh,  was 
read. 


SOCIETY    OF   ANTiaUARIES    OF    LONDON. 

Thursday  April  25,  being  St.  George's  day,  the  Socie- 
ty of  Antiquaries  met  at  their  apartir.ents  in  Somerset  Place, 
in  pursuance  of  their  statutes  and  charter  of  incorporation, 

to 
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to  elect  a  President,  Council,  and  Officers  of  the  Society  for 

the  year  ensuing — whereupon 

George   Earl   of    Aberdeen,     Thomas  Lord  Dundas, 

K.T.  Sir  H.  C.  Englefield,  Bart. 

Edward  Astle,  Esq.  Anthony  Hamilton,  D.D. 

F.A.  i-arnard,  Esq.  Charles  Monro,  Esq. 

William  Brav,  Esq.  Craven  Ord,  Esq. 

Nicholas  Carlisle,  Esq.  Matthew  Raper,  Esq. 

Eleven  of  the  Council,  were  re-chosen  of  the  New  Council; 
and 
The    Right    Hon.     Charles     Taylor  Combe,  Esq. 

Abbot,  Henry  Elhri,  Esq. 

Heneace  Earl  of  Aylesford,     Georo;e  Lord  Kenvon, 
The  Right  Hon.SirJ. Banks,     R.  P.^Knight,  Esq. 

Bart.  K.  B.  Samuel  Lysons,  Esq. 

John  Lord  Browniow,  John  Lord  Redesdale, 

Ten  of  the  other  members  of  the  Society,  were  chosen  of 
the  New  Council,  and  they  were  severally  declared  to  be  the 
Council  for  the  vear  ensuing ;  and,  on  a  report  made  of  the 
Officers  of  the  Society,  it  appeared  that 

George  Earl  of  Aberdeen  was  elected  President. 

William  Bray,  Esq.  Treasurer. 

Matthew  Raper,  Esq.  Director. 

Nicholas  Cailisle,  E»q.  1  c^-Marips 

Rev.  T.  W.  Wrighte,  M.  A.       /  ^^^retanes. 

RUSSELL    INSTITUTION. 

In  Mr.  Bakewell's  third  lecture,  he  noticed  the  fractures 
and  fissures  in  the  earth's  surface,  which  are  filled  with  mi- 
neral substances  difterins'  in  quality  from  the  rocks  or  strata 
they  intersect.  In  travelling  over  an  extensive  range  in  a 
mountainous  country,  he  observed  that  the  form  and  incli- 
nation of  the  hills  may  present  the  same  general  resemblance 
for  a  considerable  distance  ;  but  we  may  sometimes  perceive 
that  in  certain  situations  the  same  kind  of  rock  is  thrown 
into  a  different  position,  and  the  strata  are  inclined  in  an 
opposite  direction.  When  such  a  change  of  position  occurs, 
then  we  may  be  aim  st  certain  that  a  rent  or  fissure  of  the 
earth's  surface  has  taktn  place,  and  that  the  continuity  of  the 
strata  has  been  broken  by  some  cause  which  has  elevated 
one  side  and  depressed  the  other.  These  rents  are  called  by 
miners  dykes  or  faults.  In  the  northern  part  of  our  island, 
they  are  frequently  filled  with  basalt  or  whinstone.  In  the 
coal  districts  of  Yorkshire,  and  in  the  midland  counties, 
they  are  more  frequently  filled  with  clay.  In  some" situa- 
tions, where  these  dykes  occur  in  contact  with  coal,  the  coal 
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appears  charred  on  each  side.  He  stated  instances  of  this 
in  the  county  of  Durham,  and  in  Shropshire.  Such  phae- 
nomena  appear  to  indicate  that  the  basalt  had  been  ejected 
into  the  fissure  in  a  state  oi  igneous  fusion. 

The  length  to  which  dykes  extend  has  in  few  instances 
been  traced,  owing  to  the  upper  part  being  hid  by  a  cover- 
ing of  loose  earth  or  soil.  They  vary  in  width,  from  6  inches 
to  70  feet  or  n?orc.  Their  depth  remains  unascertained. 
Veins  of  granitic  and  other  rocks  occur  also  amongst  pii- 
mary  mountains. 

Metallic  veins  resemble  dykes  in  their  structure,  but  not  in 
their  contents,  beinii  filled  with  dilfcrer.t  metallic  substances 
in  a  state  of  ore,  and  intermixed  with  various  crystals 
and  earths.  Mr.  Bakewell  described  the  contents  of  many 
remarkable  veins  in  P.ngland  and  other  parts  of  the  world, 
and  the  extent  and  dcjith  to  which  they  have  been  traced. 
He  explained  their  inclination,  position,  and  structure,  by 
varioiis  drawings  and  specimens.  It  appeared  from  his  de- 
scription, that  the  Eton  copper  mine  has  been  worked  to  a 
greater  depth  than  any  other  mine  in  England,  ore  having 
been  lately  got  at  the  depth  of  236  fathoms,  or  472  yards. 
Mr.  Bakewell  described  the  various  states  in  which  the  same 
metal  is  sometimes  found  in  one  mine,  as  native  metal,  or 
as  alloyed  with  other  metals,  or  mineralized  by  oxygen,  sul- 
phur, or  acids.  i 

Tbe  lecturer  proceeded  to  observe,  that  the  question  "  In 
''  what  manner  have  metallic  veins  been  filled  with  their 
''  contents?"  has  greatly  divided  the  opinions  of  Geolo- 
gists. Dr.  Hutton  supposed  that  mineral  and  metallic  veins 
have  been  formed  by  the  breaking  of  the  solid  rocks  from 
the  expansive  force  of  subterranean  fires,  and  their  contents 
ejected  into  them  in  a  state  of  fusion  from  below.  Mr. 
Werner  supposes  they  are  fissures  produced  by  the  shrink- 
ing or  drying  of  the  materials  of  which  rocks  are  composed, 
and  afterwards  filled  from  above  by  the  metallic  matter 
in  a  state  of  solution.  Both  these  tiieories,  Mr.  Bakewell 
observed,  were  at  variance  with  the  appearances  which  mi- 
neral veins  present. 

The  favourable  reception  which  Mr.  Werner's  system  of 
the  formation  of  metallic  veins  has  met  with,  was,  he  said. 
a  strikiuc;  instance  of  the  extent  to  which  an  attachment  to 
theorv  can  be  cai  ried,  and  close  the  eves  of  its  votaries  to  the 
plainest  and  most  obvious  facts.  Had  metallic  vems  been 
filled  from  above,  by  the  metallic  ores  infused  in  a  state  of 
solution,  this  solution  nuist  at  one  time  have  covered  the 
whole  earth,  and  the  ores  deposited  by  it  would  liave  filled 

ail 
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all  the  vallevs  and  cavities  on  the  earth's  surface,  and  would 
not  have  been  .confined  to  the  harrow  fissures  or  veins  in 
\vhich  they  are  found.  There  are,  however,  he  observed, 
existing  facts  equally  decisive  against  the  theories  of<  Dr. 
Hutton  and  Mr.  Werner  respecting  the  formation  of  veins. 
It  is  almost  universally  found,  that  where  a  metallic  vein 
passes  through  a  moiuitain  composcl  of  beds  or  strata  of 
ditferent  kinds  of  rock,  the  naiuie  or  quality  of  the  ore 
varies  in  each  kind  of  rock.  This  is  the  case  in  Cornwall : 
where  the  same  vein  traverses  grau-wacke  or  killas  and 
granite,  it  is  found  to  be  more  rich  in  the  latjer  rock.  In 
DerbyshirCj  the  veins  of  calena  which  pass  through  the 
lin}estone  rocks  disappear  in  the  basaltic  amygdaloid  by 
which  the  lime  rocks  are  separated  ;  or,  if  the  vein  passes 
through  the  amygdaloid,  it  very  rarely  contains  any  quantity 
of  metallic  ore.  It  is  also  foiuui  that  different  strata  or 
layers  in  the  same  bed  of  lime  rock  are  more  productive 
in  ore  than  others.  Jf  metallic  veins  were  filled  by  in- 
fusion from  above,  or  ejected  from  below,  it  is  iuipossible 
that  the  nature  of  the  rocks  they  traverse  could  alter  the 
quality  or  quantity  of  their  products.  This  fact,  though 
undeniable,  has  never,  Mr.  B.  observed,  been  properly  at- 
tended to,  and  is  alone  decisive  against  the  received  opinions 
respecting  the  formation  of  metallic  veins,  and  seems  to 
prove  that  the  rock  itself  has  been  in  some  manner  opera- 
tive in  the  production  of  their  conteius. 

Mr.  B.-  observed,  that  the  present  state  of  chemical 
science  did  not  admit  us  to  form  any  decisive  or  satisfactory 
opir.ion  on  this  subject,  and  he  considered  it  much  wif.er 
to  acknowledge  our  ignorance,  than  frame  theories  which 
only  serve  to  perpetuate  error.  It  is  not  at  present  fully 
ascertained,  whether  nietals  be  sin^ple  substances,  or  com- 
pounds :  but  tliis  discovery,  he  said,  must  precede  the 
formation  of  such  a  th.eoiy  as  will  explain  in  a  satisfactory 
manner  many  of  the  mysteries  in  the  n)ineral  kingdom. 

Son)e  experiments  which  he  showed,  offered,  he  said, 
hints  to  future  discoveries  on  this  subject.  All  the  n)eta!3 
are  capable  of  existing  in  peculiar  solutions,  and  some  of 
them  (perhaps  all)  are  also  capable  of  becoming  elastic  in- 
visible oases  u'hen  united  v.ith  hydrogen, ^and  can  be  made 
to  deposit  the  metallic  contents  in  a  solid  form.  In  ihis  man- 
ner they  mav  have  entered  veins,  and  may  have  been  sepa- 
rated from  the  substance  of  rocks,  and  decomposed  by  a 
process  analogous  to  that  of  the  Voliai?-  electricity,  the 
<iifferent  sides  of  the  vein  acting  like  the  opposite  ends  of 
the  pile. 

X  2  Mr. 
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Mr.  Bakewell  observed,  that  much  vet  remained  to  be 
done  to  improve  the  processes  oF  metallurgv,  and,  what 
was  of  more  importance,  to  provide  for  the  heahh  and 
safety  of  the  persons  who  labour  in  mines  and  the  reduc- 
tion of  ores.  The  immense  annual  sacrifice  of  lives  in  the 
mines  of  Pern  is  a  melancholy  instance  of  the  l^aneful  ef- 
fects resulting  from  isnorance,  tyranny,  and  avarice.  In 
Mexico,  according  to  late  observation,  the  condition  of  the 
miners  is  much  improved.  Science,  Mr.  B.  observed,  had 
ever  been  found  the  friend  of  man  ;  and  u  hen  she  shall 
dawn  on  those  regions,  her  beneficent  effects  will  soon  be 
felt:  she  will  teach  him  to  supply  subterranean  works  with 
salutary  currents  of  air,  and  extend  his  researches  with  safely 
to  far  greater  depths  than  have  yet  been  explored.  Scien- 
tific pursuits  are  not,  as  some  may  imagine,  unprofitable 
speculations:  they  have  always  a  tendency  to  enlarge  the 
sphere  of  human  power,  to  add  to  our  comforts,  and  lessen 
the  evils  of  suffering;  humanity. 

GEOLOGICAL    SOCIETY. 

u4pril  3. — Two  new  members  were  admitted.  Two  com- 
munications were  announced,  and  the  receipt  of  various 
presents  of  books  and  specimens  was  reported  by  the  Se- 
cretary. 

A  notice  relative  to  the  geolosrv  of  the  coast  of  Labra- 

Tit  1-* 

dor,  by  the  Rev.  Mr.  Steinbauer,  was  read. 

The  only  accounts  that  have  been  hitherto  published 
concerning  this  part  of  the  British  dominions  are  the  Me- 
moir of  Mr.  (afterwards  Sir  Roger)  Curtis,  inserted  in  the 
Philosophical  Transactions,  and  Mr.  Cartwright's  Journal. 

The  Moravian  Missionaries  in  1772  established  in  this 
country  their  first  settlement,  called  Nain,  in  lat.  36°  38'; 
and  subsequently  Okkak  in  lat.  58°  43' ;  and  Hopedale 
in  lat.  55°  Sf/.  In  the  course  of  the  last  year  they  doubled 
Cape  Chudleigh  in  lat.  60^  20',  and  descended  on  the  west- 
ern side  of  the  same  promontory  as  far  as  lat.  58^  36'. 

The  leisure  of  the  Missionaries,  when  opportunities  oc- 
cur, is  employed  in  collecting  materials  for  a  natural  his- 
tory of  the  country;  they  have  kept  tables  of  the  thermo- 
metrical  and  barometrical  variations,  have  procured  speci- 
mens of  most  of  the  native  vegetable  productions,  and  have 
from  time  to  time  sent  over  specimens  of  such  minerals  as 
attracted  iheir  notice. 

The  general  aspect  of  this  dreary  region  is  that  of  bare 
and  barren  rock  towering  in  craggy  eminences,  and  of  sandy 

marshes. 
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marshes,  on  which  are  found  a  few  pines  and  -brush- 
woo<l  and  aquatic  mosses.  In  several  parts  of  the  country 
the  rocks  are  intersected  by  chasms,  running  generally  ia 
a  right  line  to  a  considerable  distance,  which  when  covered 
with  snow  form  dangerous  pitfahs.  Tne  highest  moun- 
tains extend  along  the  eastern  coast :  the  elevation  of  one 
of  them,  called  Mount  Thoresby,  has  been  ascertained  by 
actual  measurement  to  equal  2733  feet,  and  a  few  others 
probably  attain  the  heujht  of  3000  feet. 

From'  the  islands  near  Cape  Chudleigh  the  Missionaries 
have  sent  specimens  of  iarsre-grained  pale  granite  with  gar- 
nets. The  island  of  Ammitok  in  lat.  59'  20'  consists 
entirely  of  a  crumbling  garnet  rock,  in  which  hornblende 
sometimes  occurs.  The  mountains  about  Nachwak  Bay 
furnish  lapis  ollaris. 

On  the  south  of  the  high  land  of  Kiglapyed  in  lat.  57° 
the  district  commences  where  the  Labrador  felspar  is 
found:  this  mineral  occurs  not  only  in  rolled  stones  on  the 
shore,  but  in  spots  in  the  rocks  in  the  neighbourhood  of 
Nain,  and  particularly  in  the  rocks  bordering  a  lagoon 
about  60  miles  inland,  in  which  Nain  North  river  termi- 
nates. The  same  district  also  produces  the  hyperstene  or 
Labrador  hornblende. 

At  Hopedale  a  limestone  occurs  from  which  have  been 
procured  specimens  of  reddish  limestone, of  calcareous  spar, 
and  of  a  variety  of  schiei'er  spar. 

The  country  to  the  west  of  Cape  Chudleigh,  as  far  as  it 
has  been  explored,  is  called  the  Ungava;  and  abounds  with 
red  jasper,  with  haematites,  and  with  iron  pyrites. 

April  11 . — Two  communications  were  announced,  and 
the  receipt  of  various. books  and  specimens  was  reported 
by  the  Secretary. 

An  account  of  the  brine  springs  at  Droitwich,  by  Leo- 
nard Horner,  Esq.  Sec.  Geol.  Soc.  was  read. 

The  town  of  Droitwich  has  been  noted  for  the  manu- 
facture of  salt  during  at  least  a  thousand  years  ;  but  no  de- 
tailed account  has  hitherto  been  published  of  the  natural 
and  chemical  history  of  the  brine  springs  from  which  it  is 
procured.  The  brine  springs  are  in  the  centre  of  the  town, 
being  situated  in  a  narrow  valley  through  which  the  small 
river  Salwarp  flows.  The  prevailing  rock  about  Droitwich 
is  a  fine-grained  calcareo-ar2;illaccous  sandstone  of  a 
brownish  red  colour,  with  occasional  spots  and  patches  of 
a  greenish  blue.  At  Doder  Hill  in  the  immediate  vicinity 
of  the  salt  pits  the  rock  appears  to  be  a  stratified  sandstone 
of  a  greenish  gay  colour^  and  more  indurated  than  the  reel 
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rock.  \  It  also  differs  from   this  last  in  containing  slender 
veins  of  ffypsuiii. 

No  new  brine  pits  have  been  sunk  for  the  la«t  thirty 
years;  the  only  paniculars  therefore  concerning  the  strata 
covering  the  salt,  which  Mr.  Horner  has  been  able  to  ob- 
tain, are  derived  from  Dr.  Nash's  History  of  Worcestershire, 
and  from  an  inliabitanl  of  Droitwich  who  was  on  the 
spot  when  the  last  pit  was  sunk.  From  these  authorities  it 
appears  that  the  depth  of  from  35  to  4b  feel  below  the  sur- 
face is  occupied  by  beds  of  gravel,  of  red  marly  cl.iy,  ancl 
of  blue  and  while  stone.  To  these  succeeds  a  bed  of  gyp- 
sum about  105  feet  in  thickness,  innnediaicly  below 
which  is  what  is  called  the  River  (if'  Salt  j  which  is  a  stra- 
tum of  nearly  saturated  brine  22  inches  in  depth,  lying  on 
a  bed  of  rock  salt,  the  thickness  of  w  hich  is  unknown,  no 
borino^s  have  betn  sunk  in  it  to  a  greater  de]ith  than  five  or 
six  feet.  In  constructing  the  pits,  the  method  is  to  sink  a 
shaft  about  eight  feet  square  into  the  gypsum,  and  then  to 
pierce  this  ted  by  a  borer  four  inches  in  diameter  :  the 
borer  is  known  to  have  passed  through  the  gypsum  by  its 
suddenly  dropping  22  inches,  the  depth  of  the  River  of 
Salt.  As  soon  as  the  borer  is  withdrawn,  xhe  brine  sud- 
denlv  rushes  up  and  overflows  at  the  niouth  of  the  pit. 

There  are  or.ly  four  pits  at  present  in  use,  and  the  an- 
nual quantity  of  salt  which  they   afford   is  about    16,OOQ 

tons. 

The  brine  from  all  the  pits  is  perfectly  limpid,  and  when 
in  a  larwe  body  has  a  pale  greenish  hue  similar  to  that  of 
sea-waler.  To  the  taste  it  is  intensely  saline,  but  without 
anv  decree  of  bitterness.  The  specific  gravity  differs  in  the 
different  pits,  probably  on  account  of  ihe  greater  or  les5 
accuracy  w  ith  which  the  land  springs  are  stopped  out : 
that  of  perfectly  saturated  brine  is  equal  to  i  210-39  (wa- 
ter being  U'OO) ;  that  of  the  five  pits  exanfmed  by  Mr. 
Horner  was  found  to  vary  from  1 206- 11  to  1174-71; 
and  an  evaporation  afforded  from  2289-75  grs.  to  1922  97 
ars.  of  entire  salt,  dried  at  180^  Fahr.,  in  a  pmt. 

This  salt,  from  a  careful  analysis,  appears  to  be  com- 
posed of 

96'48  n»uriate  of  soda. 
J-n-5  sulphate  of  lime. 
1-82  sulphate  of  soda. 
0*07  muriate  of  magnesia, 

100-00 
On  comparinj:  the  brine  of  Droitwich  with  that  of  Che- 
shire, as  described  by  Mr.  Holland  in  his  Agricultural  Sur- 
vey 
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vey  of  that  county,  and  by  Dr.  Henry,  in  his  paper  on  the 
subject  in  the  Pl.ilosophical  Transactions,  it  appeals  that 
the  strtngii)  of  the  different  brines  is  nearly  the  same ;  that 
the  Cheshire  brine  comains  rather  a  larger  proportion  ot 
muriate  of  scida;  that  iht  Droitwich  brine  is  free  from  car- 
bonate ot  !inie,  oxide  of  iron,  and  muriate  of  hme,  all  of 
which  are  found  in  the  Cheshire  brine;  and  finally,  that 
the  latter  is  free  from  the  sulphate  of  soda  which  is  con- 
tained in  the  iormer. 

WERNERIAN    NATURAL    HISTORY    SOCIETY. 

At  the  meeting  of  this  Society  on  the  7th  of  March,  the 
Secretary  read  an  "  Essay  on  Sponges,  with  descriptions  of 
all  the  species  that  have  been  discovered  on  the  coast  of 
Great  Britain,"  by  George  Montagu,  Esq.  of  Devonshire. 
From  JVJr.  Wontagu's  researches  as  to  the  constitution  of 
sponges.  It  appears  that  no  polypi  or  vermes  of  any  kind 
are  to  be  discerned  in  their  cells  or  pores  :  they  are,  how- 
ever, decidedly  of  an  animal  nature;  but  they  possess  vi- 
tality \vithuut  perceptible  action  or  motion.  Mr.  Monia- 
gu  has  divided  the  genus  Spongia  into  five  families,  viz. 
branched,  digitated,  tubular,  compact,  and  orbicular. 
Only  fourteen  species  were  previously  known  to  be  British. 
Mr.  Montarfu  in  this  communication  described  no  fewer 
than  thirty-nine.  A  considerable  number  of  the  species 
are  quite  new,  or  have  now  for  the  first  lime  been  distin- 
guished and  formed  by  that  indefatigable  naturalist. 

At  the  same  meetinsf  Dr.  Yule  read  a  memoir  on  the 
natural  method  in  botany,  in  which  he  defended  the  ex- 
istence of  the  series  of  natural  affinity  in  plants  against  ob- 
jections of  Professor  Willdenow  and  Dr.  Smith,  founded 
on  the  want  of  regularity  in  the  series,  Sec.  He  contended, 
that  the  illustrious  author  of  the  artificial  system  never  in- 
tended that  it  should  supersede,  but,  on  the  contrary,  that 
it  should  lay  the  foundation  of,  the  natural  classes,*'  quas 
plana  genera  nondum  dctecta  revelabunt  :"  and  tliat  wiih 
this  view  he  uniformlv  inculcated  the  study  of  natural  ge- 
nera, in  conformity  with  h  s  great  maxim^  "  Omne  genus 
naturale." 

THE  KIRWANIAN  SOCIETY  OF  DUBLIN. 

A  new  Philosophical  Society  has  been  established  in 
Dublin,  on  a  plan  somewhat  different  from  th,)se  already 
existing  in  that  city.  Its  object  is.  to  promote  the  cultiva- 
tion of  cJiemistrv,  mineralo^v,  and  othtr  branches  of 
natural  history  ;  and  it  means  to  concentrate  its  attentioa 
to  these  pursuits  exclusively. 

X  4  The 
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The  members,  desirous  of  paying  the  greatest  and  only 
tribute  of  respect  in  their  power  to  the  venerable  and  illus- 
trious Mr.  Kirwan,  long  distinguished  in  the  first  rank  of 
philosophers,  for  a  long  continued  course  of  labours 
equally  useful  to  the  world  and  creditable  to  himself,  have 
resolved  upon  establishing  themselves  under  the  name  of 
the  Kirwanian  Society. 

The  Society,  except  during  the  summer  vacation,  holds 
its  stated  meetings  once  every  fortnight. 

Communications  on  subjects  connected  with  the  above 
sciences  will  be  received  and  re^d  to  a  meeting  of  the  So- 
ciety :  for  this  purpose,  a  meeting  will  be  even  sunnTioned 
at  any  tin)e  during  the  summer  vacation.  The  more  ef- 
fectually to  ensure  the  right  of  anteriority  to  any  original 
communicaiion,  the  day  of  its  receipt  will  be  registered  in 
a  book  kept  tor  that  purpose. 

In  order  that  immediate  publicity  mav  be  given  to  such 
communications,  with  the  author's  permission,  an  abstract 
is  to  be  sent  to  the  Editor  of  the  Philosophical  Magazine 
for  publication  in  his  succeeding  number.  Further,  the 
communication  itself,  if  deemed  of  sufficient  merit,  is  to 
be  published  at  full  length  in  the  Transactions  which  the 
Society  intends  to  conduct. 

The  Society  will  gratuitously  circulate  concise  printed 
directions,  for  the  selection  of  such  important  or  rare  mi- 
nerals as  may  promote  the  progress  of  mincralogical  know- 
ledge. These  directions  shall  be  particularly  calculated  for 
drawing  the  attention  of  the  less  experienced,  to  such  spe- 
cimens as  indicate  the  vicinity  of  metallic  veins  or  other 
mintral  treasures. 

Any  person  having  in  his  possession  minerals,  with  the 
nature  of  which  he  is  unacquainted,  mav  have  them  ex- 
amined, or,  if  of  sufficient  importance,  even  analysed,  by 
transmitting  them  to  the  Secretary  of  the  Society. 

A  set  of  instruments  for  mineralofjical  observation  or 
research  will  be  always  kept  in  readuiess  by  the  Society, 
for  the  use  of  those  who  have  not  such  already  in  their  pos- 
session, and  who  may  be  deemed  likely  to  pursue  such  in- 
quiries with  advantage. 

Such  are  the  present  objects  of  the  Society,  and  they 
will  no  doubt  in  time  be  extended  so  as  to  become  more 
generallv  useful.  A  fuller  statement  v\ii!,  we  understand, 
be  shortly  published  in  a  Prospectus. 

An  abstract  of  the  papers  already  received  by  ihe  Society 


shall  be  given  in  our  next. 


XLVI.    /n- 


[     321     ] 
XLVI.  Intelligence  and  Miscellaneous  Articles^ 

CURIOUS    XSX>  INTERESTING   EXPERIMENT. 

XxT   Edinburgh,  Professor  Leslie   has   just  succeeded  in 
freezing  quicksilver  by  his  frigorific  process.     This  remark- 
able experiment  was  performed  in  the  shop  of  Mr.  Adie, 
optician,  with  an  air-pump  of  a  new  and  improved  construc- 
tion, made  by  that  skilful  artist.    A  wide  thermometer  tube, 
with  a  large  bulb,  was  filled  with  mercury,  and  attached  to  a 
rod   passing  through  a  collar  of  leathers,  from  the  top  of  a 
cylindrical  receiver.  This  receiver,  which  was  7  inches  wide, 
covered  a  deep  Hat  bason  of  nearly  the  same  width,  and  con- 
taining sulphuric  acid,  in  the  midst  of  which  was   placed 
an  egg  cup  half  full  of  water.     The  inclosed  air  being  re- 
duced i)y  the  working  of  the  pump  to  the  50th  part,   the 
bulb  was  repeatedly  dipt  in  the  water,  and  again  exposed  to 
evaporation,  till  it  became  incru&ted  with  a  coat  of  ice  about 
the  20th  of  an  inch  thick.     The  cup,  with  its  water  still  un- 
frozen, was  then  removed,  and  the  apparatus  replaced,  the 
coated   bulb  being  pushed  down  to  less  than  an  inch  from 
the   surface  of  the  sulphuric  acid.     On  exhausting  the  re- 
ceiver again,  and  continuing  the  operation,  the  icy  crust  at 
length  started  into  divided  fissures,  owing;  probably  to  its 
being  more  contracted  by  the  intense  cold  than  the  glass 
which  it  invested  ;    and  the  mercury  having  gradually  de- 
scended in  the  thermometer  tube  til!  it  reached  the  point  of 
congelation,  suddenly  sunk  almost  into  the  bulb,  the  gage 
standing  at  the  20th  of  an  inch,  and  the  included  air  being 
thus  rarefied  about  600  times.     After  a  few  minutes,  the  ap- 
paratus being  removed,  and  the  bulb  broken,  the  quicksilver 
appeared  a  solid  mass  which  bore  the  stroke  of  a  hammer. 
The  temperature  of  the  apartment  was  then  34°  of  Fahren- 
heit. 

In  another  experiment,  with  a  small  spirit  of  wine  ther- 
mometer, under  the  same  circumstances  and  the  same  de2;rec 
of  rarefaction,  the  cold  produced  was  found  to  be  70^"  below 
nothing,  or  more  than  30°  below  the  point  usually  assigned 
for  the  congelation  of  mercury. 

We  understand  that  Mr.  Leslie,  from  the  commencement 
of  these  inquiries,  confidently  expected  to  be  able  to  freeze 
quicksilver  by  such  a  process.  In  January  last  year,  he 
maintained  a  cold  within  a  degree  of  mercurial  congelation 
during  the  space  of  eight  hours  ;  but  his  air  pump  not  being 
then  in  perfect  order,  and  some  other  parts  of  the  apparatus 
being  likewise  defective,  he  was  induced  to  defer  the  experi- 
ment for  some  time. 

It 
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It  is  evident  that  such  pr-jdig'oiis  powers  of  refrigeration, 
and  which  will  no  doub:^  be  furiher  improved,  open  a  wide 
field  for  philosophical  investigation.  Liquids  which  have 
hitherto  resisted  congelation  may  yet  be  rendered  solid, 
and  gases  converted  into  liquids. 


Theatre  of  Anatomy. — Lectures  on  Anatomy,  Physi- 
ology, Pathology,  and  Surgery,  by  Mr.  John  Taunton, 
F.  A.S.  Member  of  the  Royal  College  of  Surgeons  of 
London,  Surgeon  to  the  City  and  Finsbury  Dispensaries, 
City  of  London  Truss  Socieiy,  8cc. 

In  this  Course  of  Lectures,  it  is  proposed  to  take  a  com- 
prehensive view  of  the  structure  and  ceconomy  of  the 
livine  body,  and  to  consider  the  causes,  symptoms,  nature, 
and  Treatment  of  surgical  diseases,  with  the  mode  of  per- 
forming the  different  sure:ical  operations  ;  forming  a  com- 
plete course  of  anatomical  and  physiological  instruction  for 
the  medical  or  surgical  student,  the  artist,  the  professional 
or  private  gentleman. 

An  ai:n{)]c  field  for  professional  edification  will  be  af- 
forded by  the  opportunity  which  pup.ls  may  have  of  at- 
tending the  clinical  and  other  practice  of  both  the  City  and 
Finsbury  Dispensaries. 

The  Summer  Course  will  commence  on  Saturday,  May 
the  23d,  1S12,  at  eight  o'clock  in  the  evening  precisely, 
and  be  continued  every  Tuesday,  Thursday,  and  Saturday, 
at  the  same  hour. 

Particulars  mav  be  had,  on  applying  to  Mr.  Taunton, 
Greville-street,  Hatton-earden. 


LIST    OF    PATCNTS    FOR    NEW    INVENTIONS. 

To  Joseph  Cartwright,  of  Arundel-street,  for  a  material 
applicable  to  the  manufacture  of  table  and  other  spoons. — 
January  28,  IS  19. 

To  Marc  Isambard  Brunei,  of  Chelsea,  for  certain  im- 
provements on  saw-mil!s. — 2Sth  Jan. 

To  Philip  Chel!,  of  Birmingham,  engineer,  for  certain 
improvements  in  the  methods  or  means  of  giving  motion 
to  machinery  ;  and  also  of  raising  w^ter  or  other  tluids  from 
a  lower  to  a  higher  level. — 2&ih  Jan. 

To  Charles  Grole,  t)f  Leicester  Place,  Leicester  Square, 
for  certain  improvciiients  in  the  constructing  or  making  of 
musical  instruments  which  afford  their  tones  by  friction 
applicable  to  metallic  substances. — 28th  Jan, 
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To  Allen  Taylor,  of  Barking,  Essex,  for  an  engine  for 
the  purpose  of  manufacturing  all  sorts  of  grain  into  flour, 
meal,  Or  any  thing  else  required,  which  engine  may  be  ap- 
plied to  many  other  useful  purposes. — 28th  Jan. 

To  John  Leberecht  Stcinlicsuscr,  of  Piccadilly,  mathe- 
matical instrument-maker,  for  an  improvement  applicable 
to  fire-screens,  music-stands,  or  reading-desks,  and  cande- 
labres. — 4th  February. 

To  Samuel  Roberts,  of  Sheffield,  silver  plater,  for  his 
method  of  making  lavers  or  wash  basons  of  metal  much 
more  elee;ant  and  useful  than  hath  hitherto  been  used. — > 
4th  Feb." 

'Vo  Robert  Goswell  Giles,  of  the  city  of  London,  mer- 
chant, for  a  cap  or  cowl  of  a  new  constiuction  to  be  placed 
on  the  tops  of  chimneys  to  prevent  the  smoke  from  being 
driven  down  by  the  wind. — 6th  Feb. 

To  William  Palmer,  of  Temple  Place,  Blackfriars  Road, 
in  the  county  of  Surry,  clerk,  for  certain  piece  or  pieces  of 
machinery  called  bv  him  Revolvino  Rollers  and  Revolving; 
liolkr- wheels,  one  or  other  of  which  mav  be  applied  to 
every  sort  or  description  of  wheel  carrin^e  in  addition  jo, 
and  conjunction  with,  part  or  instead  of  any  of  the  wheels 
and  axle-trees  at  present  commonly  used  and  attached  to 
wheel  carriages  (as  the  case  may  be),  and  which  being  so 
applied  will  greatly  help,  facilitate,  and  render  more  easy 
the  draught  of  ail  carriages. — 6th  Feb. 

To  Jeremiah  Steele,  of  Liverpool,  distiller,  for  his  new 
apparatus  and  method  of  workmg  the  same  for  distilling 
and  rectifying  spirits. — 6th  Feb. 

To  Robert  Dickinson,  of  Great  Oueen  Street,  Lincoln's 
Inn  Fields;  and  Henry  Maudslay,  of  the  parish  ofSau)t 
Mary,  Lambeth,  for  their  invented  process  of  sweetening 
water  and  other  liquids,  ^nd  ajiplicable  to  other  purposes. — 
8th  Feb. 

To  Thonjas  Figgins,  of  Portsmouth,  upholsterer,  for  a 
couch  (which  he  denominates  a  palanquin  couch)  upon  an 
in)proved  construction. —  19th  Feb.       1 

To  George  Dollond,  of  St.  Paul's  Churchyard,  optician, 
for  his  improved  method  of  lighting  the  compass  commonly 
called  the  binnacle  compass  used  tor  steering  ships  at  sea, 
and  other  improvements  relating  to  ships' binnacles. —  19th 
Feb. 

To  Louis  Honore  Henry  Germain  Constant,  of  Bland- 
ford  Street,  Portman  Square,  for  his  new  method  of  refining 
sugars. — 27th  Feb. 
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Meteorological  Observations  made  at  Clapton  in  Hackney, 
from  March  2],  to  Jpril  <20,   1812. 
March  '2\.—  S.E,     Fair  day,  with  cinv/^  scattered  aloft, 
Siud  cumuli  \o\veA- ;  also  cumidostratus  knmcd.    Much  cloud 
by  night,  with  faint  lunar  corona. 

March  22. — S.E.  Clouds  in  different  stations;  fine  pe- 
troid  cumulostratns  in  tlie  afternoon,  followed  by  slight 
showers  :   much  cloud  at  night  with  rising  wind. 

March  '23. — E.S.E.  Overcast  dav ;  rain,  with  wind  in 
the  evenins;,  which  continued  through  the  night. 

March  24.— N.E.  Snow  and  rain  fell  early ;  the  rain  kept 
falling  nearly  all  dav. 

March  S5. — N.E,  Snow  which  fell  during  night  soon 
melted  after  sunrise;  fair,  with  light  cirrous  and  cirro- 
ciimulous  clcnids  above  flying  cumuli;  some  showers  of 
snow  fell  during  the  day;  the  night  very  clear  and  cold. 
The  thermonitter  fell  to  28'  of  Fahrenheit. 

March  26. — Very  clear  morning,  the  wind  N.E. ;  above 
it  blew  another  current  from  the  N,,  and  still  higher  one 
from  the  E.  ;  this  was  ascertained  by  a  small  balloon  which 
I7iy  brother  launched  at  nine  o'clock.  The  day  continued 
cold  with  clouds,  and  the  wind  became  stronger, 

March  27- — Cold  easterly  wind,  and  chiefly  clouded  sky, 
nimbi fication  in  some  places. 

March  28.  —  Warmer,  clouded  nearly  all  day,  with 
westerly  wind  and  gentle  showers  at  times. 

March  2r)  — -Temperature  increasing,  various  modifica- 
tions in  diiferent  heights  5  sky  chiefly  clouded  j  some  light 
showers. 

March  30. — Very  warm  gale  from  S.W. ;  various  clouds 
in  different  heights,  with  frequent  nimbi,  one  in  particular 
about  six  o'clock  in  the  evening  poured  such  hard  rain 
that  many  ditches  overflowed  and  flooded  the  gardens  and 
lields. 

March  31, — Clouded  sky,  and  cool  easterly  wind  again  ; 
rain  came  on  in  the  night,  and  the  wind  got  to  the  south. 

April  1. — S.W.  Overcast  and  hazy  morning  ;  afterwards 
the  haze  cleared  and  the  sun  came  out  sx  times;  ther? 
were  however  massy  clouds  in  different  heights,  and  a  little 
rain  at  night. 

Jpril  2. — S.W.  Misty  and  overcast,  followed  by  some 
small  rain. 

yjprll  3. — S.W.  FInzy,  clouded,  and  windv,  followed  by 
some  rain  J  clear  evening,  aith  various  clouds. 

Jpril 
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j4pYil  4. — N.E.  Cloudy  morning,  afterwards  fair  and 
calm,  with  various  clouds. 

April  5. — Wind  very  calm  and  variable  ;  cumulostrafm 
prevailed  through  the  day;  in  the  afternoon  gentle  nimbi; 
a  sort  0*1  conWn^tni  cirrocumulus  disposed  in  rows  appeared, 
in  the  fair  intervals,  above  the  aunvlostrati,  which  pro- 
duced rain  by  inosculation.  Birds  sing,  and  gnats  and  t^ies 
appear. 

April  G. — Chiefly  cloudy  and  hazv. 

April  7. — S. — S.E. — E.  Cloudy, followed  by  rain,  but  it 
held  up  again  at  night. 

^pril  8. — E.  Some  rain  early;  when  it  cleared,  several  ill- 
defined  modifications  as  usual.     Clear  and  very  cold  night. 

April  g. — E.  Clear  morning  ;  it  afterwards  became 
clouded  with  cimnilostrafus,  and  other  defined  clouds ; 
none  of  the  modifications  have  lately  been  well  marked. 

April  10. — Clouds  with  fair  intervals  ;    wind  various. 

April  \\.- — Cloudy  day ;  towards  evening  thick  nimbi- 
form  haze  threatened  rain,  which  however,  did  xiot  come 
down  ;  wind  gentle  and  various. 

April  12. — E. — W.  Cloudy  morning,  and  fair  afternoon, 
with  light  fleecy  masses  of  cumulus  apparently  diminishing 
by  evaporation,  and  nearly  stationary  ;  lower  down  fibrous 
cirri  passed  along  in  a  gentle  gale  from  the  west.  This  is 
an  inversion  in  the  general  order  of  clouds  worth  notice  j 
in  the  evening  features  of  cirrostratus. 

April  13. — Cloudy  morning,  fair  afternoon;  clear  and 
cold  easterly  wind  ;  cumulus  and  cumulnstratus. 

April  14. — Cold  easterly  wind,  rather  lofty  masses  of 
cumulus  throuo;!!  the  day;  in  the  evening;  cirri  passed  over 
from  the  west,  some  of  them  opposite  to  the  setting  sun 
showed  a  fine  red  colour  :  cirrostratus  also  observed;  very 
clear  cold  night. 

April  15. — S.E.  This  morning  a  veil  of  cirrus  taking 
on  here  and  there  the  cirrocumulative  form,  while  cumuli 
of  various  degrees  of  density  and  various  figures  rolled  un- 
der. The  fall  of  the  barometer  and  irregular  strength  of  the 
wind  indicated  a  change  of  weather  ;  but  the  day  continued 
fair,  and  the  night  particularly  clear.  The  blueness  of  the 
sky>  however,  was  not  so  great  this  afternoon  as  in  the 
morning. 

April  \Q  — S.E.  Early,  a  confused  veil  of  cirrus  appeared 
spread  aloft,  while  C2imuli  sailed  under,  and  produced  cu- 
mulostratus^  which  obscured  the  skv.  In  the  course  of  the 
day  nimbi  formed  in  different  places,  and  a  few  drops  of 

rain 
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rain  fell  at  four  o'clock.  The  niffht  became  dark  and 
windy. 

April  17- — N.   Cold  wind  and  much  cumuloslratwi. 

April  \S. — N.E.  Cold  day  ;  sun  oui  at  times  :  cumw 
losiratuSf  and  some  viinhi  which  poured  a  little  snow. 
Flimsy  confluent  cirrocuvndus  by  night. 

April  \g. — N.  Sojnewhat  warmer;  loose  f/?-n  and  cm- 
nnili.  By  night  cirrccumidus  flimsy  and  .confluent^  foU 
lowed  by  cfeneral  cloudiness. 

April  20. — i\'.N.\V.  Curious  radii  at  sunrise,  various 
clouds  through  the  day* 

Clapton,  April  20,   1812.  ThOMAS  FoRSTER, 
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Communicated  ly  the  Right  Hon.  Lord  Gray. 

To  Mr.  TiUoch. 

Sir. — ^I  have  sent  inclosed  for  insertion  in  your  Philoso- 
phical Ma^nzine,  two  Meteorological  Tables  for  last  year  ; 
the  one  kcjit  at  Gordon  Castle,  ihe  residcuce  of  the  Duke 
of  Gordon,  the  other  at  Kiufauns  Castle  rear  Perth. 

I  think,  a  more  general  publication  of  such  results  than 
what  has  herefoibre  taken  place,  uould  be  of  infinite  use  to 
meteorological  science,  by  inducing  gentlemen  more  par- 
ticularly to  exert  themselves  lo  keep  regular  journals  of  the 
pressure  and  temperature  of  the  atmosphere  ;  thereby  ob- 
taining, in  tlie  course  of  a  series  of  years,  a  more  perfect 
nverags  knowledge,  by  which  to  judge  of  the  changes  that 
are  to  take  jilace  m  the  weather. 

I  beg  to  say,  that  T  have  His  Grace  the  Duke  of  Gordon's 
sanction  for  sending  his  Table. 

I  remain,  sir, 
Your  most  obedient  humble  servant, 
Twickenham,  April  17.  '.?i2.  GrAY. 
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Extracted  from  the  Register  kept  at  Gordon  Castle,  County 
of  Baiift',  N.  Britain^,  Latitude  57°  3S'.  Above  the  sea 
100  feet. 


A'lorn 

"S,  «    1 

Depth 

Number  ot  D.  ys.      \ 

o'clo<  k. 
Mean  het;^lit  of 

Aftn.  3  o'clock. 
Mean  height  'j 

of 
Rain. 

1 

1811- 

R::in 

or 
Snow. 

""a'l 

1  S^ 

Barom 

Thcr. 

Therm. 

In :  100 

H 

Januarv. 

29-79 

32-64 

35-05 

1.34 

14 

17 

22 

8 

February. 

•i9-;?4 

34-57 

S8-i8 

2-S5 

14 

l4 

14 

14 

March. 

29- 9S 

40-OT 

'     48-90 

0-62 

6 

25 

24 

7 

April. 

•29-7 1 

42-90 

4§-;30 

3-93 

21 

9 

14 

15 

May. 

•29-80 

50-90 

5a-o8 

3-64 

15 

15 

!      8 

23 

June. 

29-87 

54-93 

5933 

0-73 

n 

19 

1    18 

12 

July. 

29-9H 

57-90 

6  i  -nS 

2-09 

17 

14 

22 

8 

August. 

29-7.5 

55-10 

60-51 

4-03 

21 

10 

26 

5 

September. 

29-97 

51-50 

5Sr23 

2-3\i 

11 

19 

■  28 

2 

October. 

29-55 

49-13 

53-84 

4-42 

16 

15 

\  20 

11 

November. 

29  71 

4i'-36 

44-83 

2-30 

20 

10 

27 

3 

December. 

29-48 

34-64 

36-87 

1    3-06 

21 

10 

177 

30 
253 

1 

109 

Average  of 
the  year. 

29-74 

45-62  j 

j         50-27 

31-34 

188 

N.B.  The  S.  wind  and  all  to  the  W.  of  tlie  meridian  are  called  West. 


METEOROLOGICAL  TABLE, 

Extracted  froin  the  Register  kept  at  Kinfauns  Castle,Countv 
of  Perth,  N.  Britain,  for  the  Year  1811. 


1811. 


January. 

February. 

March. 

.April. 

May. 

|Ju!i'e. 

•July. 

jAug-ust. 

jSeptcr.'.ber. 

jOctober. 

November. 

December. 


Morning, 

8  o'clock. 

Mfan  lif'^lii  of 


oarom, 


'  Ther 


Averajre  of  '  -, 
the  year.    I  *" 


I       Evening, 
j    10  o'clock. 
Ll/fa;)  height  u{ 

1 ^ ~ 

Barom.  Ther. 


29-55 
29-46 
30-25 
29.78 
29.83 
29-91 
SO.OO 

29  96 

30  18 
29-78 
2P-98 
'2r-B0 


33-32 
3--70 
39-70 
40-30 
47-70 
51-80 
55-50 
5<i-75 
50  96 
4959 
42-45 
34-85 


■29-87  I  44.47 


Total 

Rain 

fallen- 

In: IOC 


N"  ot  Days. 


1-45 
'2-63 
0-90 
1-91 
3-12 
2  20 
2.86 
2-71 
1-78 
4  41 
2-97 
1-80 


Rain 

or 
Snow. 


28  74 


14 
16 

9 
14 
20 
18 
14 
IS 

8 
25 
14 
15 


1S5 


tair. 


IT 
12 
22 
16 
11 
12 
17 
13 
22 
6 
16 
16 


ISO 


N.  B.  Kinfauns  Castle  is  the  residence  of  Lord  Gray,  90  feet  above  the  level 
of  the  river  Tay,  and  three  miles  almost  due  East  from  Perth. 


528 


Meteorologyj. 


meteorological  table, 
By   Mr.  Gary,  op  the  Strand, 
For  April  1812. 


Thermometer. 

1  vi 

Dsvs  of 
Month. 

o  -g 

■ 

c 
o 
o 

Height  of 
the  Baiom. 

1          1, 

Weather. 

-^   O 

CO 

2; 

'z'^- 

Inches. 

Mar.  27 

35 

47° 

40*^ 

29-80 

32 

Cloudy 

28 

42 

50 

52 

'      -20 

0 

Rain 

29    50 

57 

50 

•49 

27 

Cloudy 

30    52 

56 

50 

'50 

0 

Rain 

,             31    42 

43 

42 

•52 

10 

Cloudy 

April  1 

46 

50 

49 

•50 

0 

Showery 

2 

50 

55 

50 

•49 

37 

Cloudy 

3 

54 

52 

46 

•47 

16 

Showery 

4 

49 

50 

44 

•90 

33 

Cloudy 

5 

46 

b6 

45 

30-04 

45 

Fair 

•6 

45 

54 

46 

•08 

40 

Cloudy           V 

7 

46 

55 

41 

29*82 

25 

Showery 

8 

40 

47 

30 

30-00 

32 

Cloudy 

9 

28 

40 

33 

•00 

27 

Cloudy 

10 

34 

44 

38 

29"90 

26 

Cloudy 

tl 

40 

46 

40 

•88 

35 

Cloudy 

12 

42 

49 

38 

•80 

45 

Cloudy 

13 

40 

47 

35 

•^)G 

46 

Fair 

14 

40 

47 

37 

•88 

35 

Fair 

15 

39 

52 

40 

•69 

42 

Fair 

16 

42 

46 

33 

•72 

40 

Fair 

17 

35 

42 

34 

•78 

43 

Fair 

18 

35 

45 

38 

•96 

46 

Fair 

19 

40 

46 

■  40 

•99 

46 

Cloudy 

20 

42 

54 

40 

•98 

47 

Fair 

N.B.  The  Barometer's  height  is  taken  atone  o'clock. 
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XLVir.  Biographical  Sketch  of  the  late  Maxwell  Garth- 
shore,  M.D.  F.R.S.  CiJ*  S.A.M.R.L,  ^c. 

Impartial  records  of  the  principles  and  manners  of  di- 
stinguished characters  have  long  been  considered  as  the 
writings  most  beneficial  to  society.  They  often  unfold 
those  original  traits,  and  even  eccentricities,  which  contri- 
bute to  modulate  or  give  a  bias  to  the  characters  of  suc- 
ceeding; sons  of  genius.  It  has  also  been  laid  down  as  a 
general  proposition,  that  the  literary  portraits  of  such  per- 
sons should  rather  be  drawn  by  their  friends  than  their 
enemies,  because  good  men  are  much  better  than  even  their 
friends  believe  them  to  be,  and  bad  men  much  worse  than 
even  their  enemies  suppose  them.  The  position  will  appear 
more  defensiiile,  if  we  insist  on  the  portrait  being  sketched 
from  nature,  as  indispensable  to  the  fidelity  of  the  likeness, 
and  admit  that  all  human  judgement  is  biassed  and  partial. 
Hence,  in  one  case  the  credible  portion  of  good  will  be  re- 
lated, in  another  the  incredible  quantity  of  evil  coticealed, 
and  society  be  equally  benefited  bv  the  details.  The  cha- 
racter of  the  preeminently  good,  however,  still  suffers  ia 
public  estimation ;  the  mass  of  mankind  reluctantly  admit 
the  existence  of  any  thing  better  than  themselves,  and  the 
general  disposition  to  reduce  every  thing  to  our  own  stand- 
ard acts  as  a  counterpoise  to  the  ascendency  of  mere  moral 
goodness.  Without,  therefore,  either  attempting  or  ex- 
pecting to  raise  the  popular  criterion  of  human  character, 
we  shall  only  endeavour  to  relate  facts,  or  state  opinions, 
with  that  simplicity  and  respect  for  truth  which  become 
the  subject. 

Dr.  Garthshore  was  born  near  Kirkcudbright  on  Novem- 
ber 9,  1731  (new  style),  and  died  in  St.  Martin's  Lane, 
London,  March  1,  1812.  His  father  was  a  clergyman  of 
the  church  of  Scotland ;  he  published  some  detached  ser- 
mons, which,  although  perhaps  inferior  in  literary  merit  to 
those  preached  in  Scotland  at  the  end  of  the  18th,  are  cer- 
tainly much  superior  to  any  contemporary  one  delivered  at 
the  close  of  the  17th  century.  That  he  was  a  man  of 
learning,  talents,  and  profound  piety,  cannot  be  doubted ; 
and  the  excellent  moral  principles  which  he  early  inculcated 
in  his  son  were  remembered  by  him  with  filial  gratitude  to 
his  last  moments.  The  salutary  effects  indeed  of  an  en- 
lightened piety,  in  both  father  and  mother,  were  happily 
displayed  in  the  whole  life  of  their  son.  But  these  are 
topics  foreign  to  the  nature  of  this  work,  which  aims  at 
recording  only  what  has  reference  to  human  science  or  art. 

Vol^  39.  No.  169.  May  1812,  Y  The 
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The  same  cause  renders  it  necessary  to  omit  all  minute  ac- 
counts of  genealogical  or  fhinily  alliances,  and  not  that  they 
are  unimportant  in  themselves,  as  most  men  owe  much  ot" 
the  best  part  of  their  characters  to  their  ancestors.  If  any, 
indeed,  despise  such  thinss,  it  must  be  that  tiieir  names 
have  never  been  known,  and  that  they  are  btill  unworthy  of 
being  known.  Against  Scots  family  pride  the  shafts  of 
licentious  satire  have  often  been  directed  ;  but  till  reason 
finds  a  better  auxiliary  to  human  virtue,  cool  judgement 
must  acknowledge  its  expediency,  and  sanction  its  tempered 
existence.  While  man  continues  to  be  inHuenced  by  ex- 
ample, "  the  virtuous  son  of  a  virtuous  sire"  shall  always  be 
the  glory  and  the  benefactor  of  his  species.  Of  this  truth 
the  deceased  was  perfectly  sensible,  but  not  vain-glorious  : 
Its  mention,  therefore,  in  this  place  is  rather  to,illustrate  the 
nature  and  principle  of  human  action  than  to  indulge  in  any 
laudatory  reflections  on  family  dignity.  The  name  of  Garth- 
shore,  it  is  believed,  is  now  extinct,  although  it  was  once 
known  and  distinjifuished  in  the  North.  A  few^  y^^ars  ago 
the  Secretary  to  the  Society  of  Antiquaries  (Mr,  Brand) 
read  a  curious  grant  of  an  estate  by  an  Earl  of  Buchan  to  a 
Mr.  Garthshore  of  Garthshore,  a  parent  of  the  subject  of 
this  memoir.  Some  of  the  particulars  are  recorded  among 
the  transactions  of  learned  societies  in  the  Philosophical 
jMagazine. 

The  education  of  Dr.  G.  was  marked  by  that  practical 
solidity  which  characterizes  the  Scottish  schools.  His 
knowledge  of  the  classic  and  modern  languages  was  ge- 
neral and  comprehensive;  and  he  could  read,  write,  or  even 
speak  them  with  considerable  ease  and  perspicuity.  His 
medical  studies  were  directed  by  the  once  celebrated 
Cullen  ;  but  unlike  the  mod-,  rn  fry  of  M.  D.'s,  he  did  not 
graduate  before  learning  to  reduce  his  theory  to  practice 
with  saiety,  before  he  had  acquired  more  real  knowledge  from 
his  own  observation  than  falls  to  the  lot  of  the  majority  of 
London  physicians.  His  reputaii')n  tor  .skill,  assiduity  and 
humanity  had  extended  over  several  of  \\\e.  northern  couu- 
ties  of  England  prior  t.o  1764,  when  \t\s  injiugura!  disserta- 
tion* "  De  l^apaveris  Usu,  tau!  noxia  cjuam  salutari,  in 
'Parturientibus  ac  Puerperis,"  procured  him  the  Edinburgh 
academic  honours  of  a  doctor  of  physic,     'i'his  dissertation 

•  Several  German  writers  on  opiam  have  ijuotcd  this  thesis  with  appro- 
biitioii,  Hnd  it  may  be  obbervtd  that  it  appeared  long  before  the  Brunonian 
tlieorv  had  any  existence.  'J'he  taluiary  eilVets  of  laudanum  in  ce.tain  stages 
at  child- bed  are  now  universally  adniilted.  Professor  J.  C  Starke,  of  Jena, 
in  17«1  noticed  Dr.  G.'s  opinions  of  the  use  of  opLuwi,  as  a  respectable  au- 
thority, in  his  medical  dissertation  on  this  subject. 

is 
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is  dedicated  with  much  o;entlemanlv  sood  humour  and  un- 
feigned  respect  to  his  early  and  unchangeable  friend  the 
iate  Sir  Georcre  Baker,  and  does  no  discredit  to  the  author's 
head  or  heart.  All  his  friendships,  indeed,  being  disin- 
terestedj  were  permanent,  and  he  had  the  happiness  of  dis- 
covering near  the  same  period  the  talents,  and  patronizing 
the  merit,  of  the  late  Dr.  Pulteney,  who  at  his  instance 
obtained  an  Edinburgh  degree  without  having  regularly 
attended  anv  col!eo;e  lectures.  It  would,  we  fear,  be  a 
vain  eftbrt  to  look  for  such  exalted  principles  of  friendship 
among  any  three  living  physicians,  as  what  distinguished 
during  their  respective  lives  Sir  George  Baker,  Dr.  Pulteney, 
and  Dr.Garthshore.  All  of  them  were  fortunate  practitioners: 
but  Y)\\  Pulteney  realized  a  large  fortune  in  a  country  town  5 
Dr.Garthshore  distributed  one  to  the  poor  of  the  metropolis: 
the  former  devoted  his  leisure  hours  to  botanical  researches  ; 
the  latter  to  patronize  science,  and  support  scientific  or 
humane  institutions. 

After  Dr.  G.  was  established  as  a  practising  physician  in 
London  (about  1 764)  and  a  licentiate  of  the  Royal  College  of 
Physicians,  he  becan)e  a  Fellow  of  the  Royal  Society  and 
of  the  Society  of  Aniiquaries,  the  meetings  of  which  he 
regularly  attended,  and  was  not  perhaps  absent  one  night, 
except  ihe  two  meetings  previous  to  his  death,  during  the 
iast  40  years.  His  insatiable  desire  of  knowledge  and  his 
intellectual  energies  continued  to  the  last ;  he  read  every 
new  publication  of  merit  either  on  medicine,  chemistry, 
general  science  or  divinity  ;  and  he  was  familiar  with  all 
the  new  discoveries  in  natural  philosophy,  anatomy,  or  the 
practice  of  medicine.  Many  of  the  modern  novelties,  in- 
deed, he  could  trace  to  their  original  authors;  the  curious 
and  obscure  work  of  Wallace  on  the  numbers  of  mankind, 
which  perhaps  gave  birth  to  the  famous  Essay  on  the  prin- 
ciple of  Population,  he  had  examined  when  writing  on 
"  Numerous  Births ;''  and  the  internal  use  of  cantharideSj, 
which  has  been  brought  forward  as  an  original  discovery  ia 
the  19th  century,  he  well  knew  was  ably  discussed  by  Dr. 
Greenfield,  a  physician  of  the  17th,  and  strongly  recommend- 
ed bv  him  in  gleet,  Icucorrhcea,  Sec.  The  revived  doctrines 
respecting  the  functions  ot"  the  liver,  use  of  digitalis,  sea- 
bathing, Sec.  were  equally  known  to  him  from  their  original 
sources.  Hence,  he  was  at  all  times  able  and  willing  to  avail 
himself  of  every  thing  plausiblt-  that  was  offered  as  likely  to 
miticrate  the  sum  of  human  suffering,  or  improve  the  healing 
art.  "Yet,  notwithstanding  his  indefatigable  and  extensive 

Y  2  reading. 
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reading,  his  vast  field  of  observation,  his  natural  prompt- 
ness and  extraordinary  accuracy,  joined  with  habits  of 
acute  correct  reasoning  and  judicious  reflection,  he  pub- 
lished but  comparatively  few  works  on  professional  sub- 
jects. His  experience  and  practice  were  very  considerable, 
as  the  relief  of  the  poor  deeply  engaged  his  feelings,  and 
drew  from  him  those  interesting  accounts  of*' Two  cases  of 
retroverted  uterus,"  addressed  to  Dr.  Hunter,  and  pub- 
lished in  the  3th  volume  of  "  Medical  Observations  and 
Inquiries,"  1776;  a  '<  Case  of  difficult  deglutition  occa- 
sioned by  an  ulcer  in  the  oesophagus;"  and  of  a  "  Species 
of  erysipelas  followed  by  gangrene  which  apj)eaKed  in  in- 
fants at  the  British  Lying-in  Hospital."  The  last  two 
cases  were  described  in  the  first  a»id  second  voknnes  of 
*'  Medical  Communications,"  published  by  Johnson  in 
3  78-1  and  I796.  His  "  Observations  on  extra- uterine  cases, 
and  on  ruptures  of  the  tubes  and  uterus,"  which  appeared 
in  the  Medical  Journal,  vol.  viii.  for  17B7  ;  and  also  a  pa- 
per read  to  the  Royal  Society,  and  published  in  its  Trans-^ 
actions  for  that  year,  on  ^*  Numerous  Births,"  demonstrate 
his  intimate  acquaintance  with  both  nature  and  art,  his 
applicable  knowledge  of  all  that  had  occurred  in  his  own 
practice,  or  that  of  his  friends  or  correspondents  in  Paris, 
Montpellicr^  Italy,  Vienna,  Germany,  and  St.  Peiersburgh. 
But,  unlike  the  modern  case-coining  phvsicians  of  literary 
notoriety,  his  time  was  too  much  occupied  in  professional 
practice,  in  conscientiously  discharging  the  duties  of  a 
mcdecin  expectant,  to  waste  it  in  transcribing  and  polishing 
his  journals  for  the  press :  he  was  actuated  by  a  different 
spirit ;  the  recovery  of  his  patient  engrossed  his  whole  care 
and  attention,  without  any  regard  to  literary  fame;  the 
production  of  a  flowery  narrative,  the  rounding  of  a  period 
for  some  new  publication,  or  multiplied  editions  of  a  trea- 
tise on  2i.  fashionable  disease  (for  among  the  doctors  fashion 
is  as  paramount  as  with  the  milliners  and  njantua-makers) 
in  order  to  afford  opportunities  of  repeatedly  advertising  hi« 
name,  were  considerations  very  far  beneath  him.  In  this 
age  of  speculation  and  adventure  such  things,  however,  are 
too  common  ;  but  the  interests  of  society  require  that  they 
should  be  stigmatized,  and  that  the  memory  of  those  who 
virtuously  spurned  them  should  be  endeared.  The  sons  of 
Britain  sigh  under  the  dire  effects  of  modern  charlatanism; 
and  should  the  manufacture  of  physic  doctors  continue  to 
flourish  as  it  has  done  of  late,  all  the  apprehensions  of  Mr. 
Mallhus  and  his  votaries^  respecting  overgrown  population. 
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aaust  vanish,  and  sink  under  the  manslaying  operations  of 
medical  artifice.  The  sword  has  cut  off  its  thousands,  the 
doctors  their  tens  of  thousands. 

But  the  natural  history  of  medical  practice  during  the 
last  50  years  is  too  intimately  allied  with  the  venerable  life 
of  our  octogenarian,  and  too  honourable  to  his  talents  as 
a  philosopher  and  his  probity  as  a  man,  to  be  wholly  over- 
looked in  this  brief  sketch.  Dr.  Garth?hore  lived  to  see 
the  rise  and  fall  of  the  Sfiasmodic  theory  and  of  antispas- 
modics, that  of  the  antiphlogistic  regimen,  phlebotomv, 
diffusible  stimuli,  drasiic  purees,  gases,  digitalis,  and  even 
straniuiiiun) !  The  curative  powers  of  all  those  sovereign 
remedies,  and  many  more,  which  owed  their  existence  to 
the  sanguine  imag, nations  of  speculative  enthusiasts,  have 
sprung  up,  fldurislied  for  an  hour,  and  sunk  to  lasting  obli- 
vion. While  popular  attention,  however,  was  occupvcd 
with  these  phantoms,  the  true  indications  of  nature  were 
entirely  neglected,  and  all  our  knowled2:e  of  her  cecononiy 
remained  as  stationary  as  if  the  chemist's  laboratory  or  the 
apothecary's  shop  had  been  the  real  seat  of  every  disease. 
Hence  the  great  merit  of  Dr.  G.'s  practice,  which  was 
peculiar,  original,  and  efiicacious  far  beyond  vulgar  belief. 
Well  knowing  the  impotency  of  drues,  and  the  imperfection 
of  hnrnan  knowledge,  (which  in  medicine  has  not  one  fea- 
ture that  can  aspire  to  the  characttr  of  scientific,)  he 
studied  nature,  identified  himself  with  his  patient  in  family 
digressions  or  friendly  inquiries,  discovered  his  latent  sym- 
pathies and  idiosyncrasies,  ensured  his  perfect  confidence 
by  his  suavity  and  tender  attention,  en!2;ai:;ed  his  feelings, 
relieved  his  mind,  and  restored  him  rapidly  to  health, 
strength,  and  improved  moral  character!  In  doino;  this, 
however,  he  was  far  from  neglecting  any  other  means 
which  could  possibly  coniril)ute  to  the  relitf  of  his  patient; 
but  he  never  considered  them  as  alone  sufficient,  without 
his  own  personal  care  and  gratifying  attention."  The  na- 
tive benevolence  of  his  heart,  indeed,  impelled  tiim  to  use 
every  possible  resource  for  the  relief  of  the  suflt-ring,  arid 
his  long  experience  added  to  his  means,  and  even  to  his 
zeal  in  applying  those  ir»eans.  That  he  was  emineiitly 
successful  wiil,  we  believe,  be  readily  admitted  bv  all  disin- 
terested persons  capable  of  judgmg.  Considered  as  an  ob- 
stetrician, his  talents  and  success  peer  above  all  competi- 
tion ;  and  he  farmed  a  distinguished  exception  to  the  truth 
of  the  general  observation,  thnt  all  accoucheurs  are  super- 
stitious. Were  we  called  upon  to  write  an  epitaph  on 
his  tomb,  we  should  say,  "  Here  lip  the  n^ortal  remains  of 

Y  3  a  raos( 
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a  most  charitable  and  benevolent  man,  who  combined  tlic 
scientific  talents  of ,  ihe  philosopher  with  the  exalted  purity 
of  the  Christian,  and. cured  more  patients  and  killed  fewer 
than  any  other  physician  of  his  age  and  country."  Being 
a  most  conscientious  man,  he  was  a  diffident  practitioner, 
and  he  always  administered  powerful  drugs  or  known  poi- 
sons to  his  patients  with  a  caution  and  personal  care  which, 
for  the  sake  of  humanity,  we  wish  were  more  generally 
adopted  or  universaliv  imitated. 

With  an  active,  vigorous,  and  independent  mind,  it  was 
not  to  be  expected  that  he  could  entertain  respect  for  those 
corporate  bodies  which  have  no  internal  stimulus  but  self- 
ishness, no  principle  of  science  but  puerile  innovation, 
and  which  are  otherwise  remarkable  only  for  their  rapid 
transitions  frorn  a  state  of  morbid  scmnolencv  to  that  of 
the  wildest  enthusiasm  or  the  most  scandalous  quackery. 
Durinc;  his  life  also  he  was  decidedlv  hostile  to  those  in- 
terested  conjbinations  of  men  vcleped  "  Medical  Societies;" 
all  of  which  were  anxious  to  insert  his  resi)ectable  name  in 
the  lists  of  their  members  ;  but  they  vv'ere  often  obliged  to 
make  very  humble  apologies  for  the  liberty,  and  never  re- 
ceived from  him  any  sanction -In  their  sordid  projects  of 
extending  individual  practice.  To  his  immortal  honour  it 
roust  be  recorded  that  he  never  founded  nor  patronized  any 
such  bodies ;  and  all  those  modern  conspiracies  against  so- 
ciety which  are  organized  by  the  more  ambitious  and  arro- 
gant to  enable  them  to  prey  on  the  more  simple  practi- 
tioners, by  assisting  them  in  paying  the  expense  of  adver- 
tising their  names  under  the  mask  of  Medical  Transactions, 
he  conscientiously  and  openly  condemned.  Yet,  whatever 
could  by  any  honourable  means  contribute  to  the  advance- 
ment of  science,  or  the  iinprovement  of  the  healing  art,  in- 
variably and  promptly  received  his  active  support.  It 
was  not  in  his  nature,  indeed,  to  refuse  assistance  to  any 
measure  honestly  designed  for  public  utility;  but  his  per- 
ception was  too  quick,  and  his  judgement  too  correct,  to 
be  deluded  by  any  false  pretences  of  visionary  good. 

As  a  liberal  patron  of  science  his  memory  will  long  be 
cherished  by  its  votaries:  his  attention  to  the  Royal  So- 
ciety, and  his  extensive  support  of  tiie  Koyal  Institution, 
evinced  his  zeal  in  the  general  cause  of  knowledge;  while 
his  Monday  evening  conversations,  conducted  on  the  most 
laudable  principles,  contributed  to  diffuse  useful  truths, 
scrutinize  medical  or  scientific  facts,  bring  philosophers 
and  men  of  taste  into  habits  of  mutual  communication, 
and  destroy  all  those  petty  jealousies,  narrow-minded  pre- 
'^•'  judiccs, 
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judices,  and  envious  broodings,  which  too  often  disgrace 
the  professional  character.  For  these  and  many  other  good 
services  to  genuine  philosophy  every  friend  of  science  wiii 
heave  a  grateful  sigh  to  his  memory,  and  at  the  same  time 
breathe  a  prayer  for  the  protracted  life  of  his  right  honour- 
able and  steady  friend,  the  worthy  President  of  the  Royal 
Society.  Both  kept  open  houses  for  the  learned  of  all  na- 
tions, both  devoted  their  lives  and  fortunes  to  the  meliora- 
tion of  their  species,  and  both  have  obtained  the  esteem 
of  great  and  good  men.  The  patronage  of  Sir  Joseph, 
indeed,  has  been  much  more  extensive  and  more  glorious, 
but  could  not  be  more  zealous,  than  that  of  Dr.  G. ;  and 
the  latter  often  regretted  the  inadequacy  of  his  means, 
which  prevented  him  from  being  more  directly  useful  to 
the  general  progress  of  philosophy.  Even  his  age  did  not 
abate  this  propensity ;  but  his  zeal  for  scienc-e  never  led 
him  to  forget  the  sufferincys  of  the  indio;ent  or  unfortimate, 
and  during  the  latter  part  of  his  life  he  distributed  m  pri- 
vate charities,  and  subscribed  to  humane  institutions,  above 
a  thousand  a  year,  besides  his  gratuitous  prescriptions  and 
advice  to  the  poor.  Nor  was  this  the  consequence  of  in- 
stantaneous feeling,  the  mere  impulse  of  the  moment,  but 
a  fixed  principle  of  action,  the  discharge  of  a  Christian 
duty ;  and  it  is  now  known  that  at  an  early  period  of  his  life, 
and  when  his  fortune  was  very  limited,  he  gave  in  one 
charitable  donation  to  the  full  amount  of  a  year's  income  ! 
To  practise  rather  than  to  speak  of  beneficence  was  his 
uniform  principle,  and  his  generous  heart  and  hand  always 
gave  to  the  utmost  extent  that  his  cooler  judgement  could 
approve.  His  habits  of  life  were  the  most  exemplary  and 
regular.  At  four  o'clock  every  morning  he  commenced  his 
studies  in  his  library  till  a  few  days  before  his  death  :  this 
was  the  time  allotted  to  write  his  Diary,  which  he  kept  near 
60  years.  His  temperance  was  scientific,  his  oeconomy  the 
result  of  rational  reflection*  and  extensive  charities  to  the 
distressed ;  and  perhaps  no  physician  in  London  ever 
contributed  so  liberally,  and  with  so  much  extreme  delicacy, 
to  the  necessities  of  the  widows,  orphans,  or  indigent  rela- 
tions of  his  professional  brethren.  So  numerous  indeed 
was  this  class  of  pensioners,  and  so  liberal  vi'as  his  assist- 

*-  It  is  possible  that  there  may  be  some  persons  ignorant  enough  to  cen- 
ture  him  in  this  respect;  but  it  there  be,  it  can  only  prove  their  incapabi- 
hty  of  discriminating  what  sliculd  be  the  conduct  of  a  philosopher  ;ind  a 
Christian  from  that  of  a  common  pari>e7m.  Such,  indeed,  is  the  progress 
of  extravagant  luxurj',  that  some  vulgar  mindi  begin  to  think  it  a  necessary 
dBty! 

Y4  ance 
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ance  to  them,  that  even  if  the  disappointment  of  dishonest 
expectations  should  absorb  the  noble  emotions  of  gratitude, 
the  painful  feelings  of  their  loss  must  draw  forth  involun" 
tary  tributes  to  his  memory  during  the  remainder  of  their 
lives.  Viewed  as  a  philanthropist,  as  a  man  of  talents, 
whose  genuine  simplicity  and  graceful  ease  made  him 
equally  the  friend  of  the  poor  and  of  the  great,  his  charac- 
ter rises  the  more  it  is  investigated  ;  and  if  we  examine  hi* 
domestic  piety,  his  clear  and  rational  conviction  of  the 
great  truths  of  Christianity,  we  shall  perhaps  long  look 
for  a  greater  and  a  Letter  man  in  any  age  or  country.  To 
youth  he  was  a  most  able  and  propitious  friend:  his  meek- 
ness rendered  hira  lenient  to  their  foibles,  his  sagacity  an- 
ticipated their  wants,  while  his  puritv  checked  the  recur- 
rence of  evil  propensities.  Had  he  possessed  less  virtue,  he 
would  have  appeared  a  greater  man  ;  had  he  been  more 
ambitious,  vain,  or  reserved,  his  reputation  might  have  been 
higher,  but  his  merits  and  talents  less.  Like  all  conscien- 
tious men,  he  w  as  extrcmelv  diffident ;  in  many  cases,  even 
with  all  his  kno^vledge  and  experience,  he  hesitated  where 
a  forward  and  thoughtless  youth,  or  an  impudent  and  ig- 
norant quack,  decided  with  all  the  dojimatism  of  unprin- 
cipled impostors.  The  horrid  sentiment  of  '  Kill  or  cure* 
never  once  found  a  place  in  his  mind,  as  he  could  find  in 
those  cases  no  such  satisfactory  evidence  of  cures  as  of 
deaths.  He  was,  indeed,  fully  sensible  of  the  degraded 
state  of  medical  practice  in  the  metropolis,  as  well  as  the 
imperfect  knowledge  of  medicine,  and  he  zealously  assisted 
Dr.  Harrison  in  all  his  attempts  in  the  sacred  cause  of  me- 
dical reform.  Even  the  case  of  a  man  dying  in  an  English 
hospital  by  the  bite  of  a  snake,  he  justly  considered  as  a 
stigma  which  every  honourable  practitioner  should  labour 
to  remove,  by  qualifying  himself  to  prevent  the  recurrence 
of  a  similar  catastrophe.  In  this  he  was  consistent,  as  well 
as  in  the  whole  tenor  of  his  life.  His  last  moments  also 
were  worthy  of  himself;  and  in  the  judicious  distribution 
of  the  very  moderate  fortune  which  he  left,  he  did  not  rob 
his  relations  and  friends  to  gratify  any  posthumous  vanity 
|)y  popular  bequests.  j 

A  respectable  Magazine,  in  a  memoir  of  Dr.  G.  other-  a 
wise  authentic  and  correct,  states,  either  in  consequence  of  ^ 
a  typographical  error  or  wilful  misrepresentation,  that  the 
Doctor  died  worth  55, OOO/.  Every  person  who  wishes  to 
know  the  trvnh  may  learn,  by  applying  at  the  propf  r  office, 
that  the  vyhole  amount  of  his  properly  was  only  about 
35,000/. 
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XLVIII.  An  Accmint  of  the  Coal  Measures  or  Strata,  lately 
explored,  on  tlve  Water  of  Brora,  in  the  Valley   S   of 
Clyne,  near  the  SE   Coast  of  Sutherland  in  Scotland,  ex- 
tracted from  Capt.  John  Henderson's  Agricultural 
Survey  of  the  County  of  Sutherland,  just  published. 

v^OAL  has  been  bored  for,  and  found  on  the  banks  of  the 
river  Brora,  on  the  Sutherland  estate,  and  a  shaft  is  now 
sinking,  to  the  depth  of  250  feet,  (a  panicular  account  of 
the  strata  is  annexed,)  under  the  superintendance  of  Mr. 
WilHam  Hughes,  an  emiaent  ensfineer  from  North  Wales. 
Salt  will  be  made,  as  has  formerly  been  done  in  that  vicinity ; 
ironstone  may  be  found,  (appearances  of  it  being  observed 
in  boring  for  coa!,)  and  the  shores  abound  with  limestone. 

Mr.  Telford  has  seen,  and  given  his  opinion  as  to  the 
best  mode  of  searching  for,  and  working  the  coal  at  Brora. 
The  work  is  carried  on,  (as  above  stated,)  under  the  di- 
rection of  Mr.  William  Hughes,  who  has  had  much  ex- 
perience in  such  undertakings,  and  has  been  employed  on 
the  Caledonian  Canal  since  its  commencement. 

Copy  of  the  Journal  kept  while  loreing  for  Coal  at  the  Water 
of  Brora,  County  of  Sutherland  ^  g^^^^S  ^  Section  of  the 
several  Strata. 


Date. 


No. 

1 

2 
3 


8 

9 

10 

11 


Description  of  the  Strata. 


1810. 
Oct.  23 

31 

Nov.  1 


15 
19 

22 

29 


30 
Dec.  13 

18 


Soft  ^ey  stone  in  thin  layers,  containing  iron-stone  1 
balls         -         -         -         -         -         -         -         .J 

Soft  dark  grey  sandstone  in  thin  layers,  and  stones  i 
as  above         -  -  .....^ 

Dark,  very  soft   coal  metal,  in  thin   layers,  with  ^ 
partings  of  yellow    pyrites,  and  water,  which  > 
rises  to  the  surface    -         -         -         -         -         -  J 

Dark  grey  stone  in  thin  layers,  with  soft  partings 
Dark  hard  stone  with  a  strong  sulphureous  smell,  1 
perhaps  alum  shale  -         -         -         -         -  ^ 

Soft  sandy  stone,  rather  lighter  coloured  than  the  ) 
above      -         -         -         -         -         -         -         -( 

Lightish-coloured   sandstone,    containing    marine 
petrifactions  ...... 

Very  hard  ironstone    ---_._ 
Hard  grey  clunch,  a  common  coal-measure  - 
Light-coloured  metal  stone,  rather  soft  in  boreing- 
Liglitish-coloureU  ciayisli   strata,  soft  in  boreing,^ 
and  containing  a  considerable  portion  of  sparryC 
matter  aad  marioc  petrifaction!       •        •'       -) 


Depth  of 
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Stratum. 

Ft: 

Iju 

63 

— 

18 

6 

'J 

— 

6 

10 

1 

8 

9 

7 

14 

1*1 

4.1 

2 

5i 

9 

6 

o 

9 

No. 
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Date. 

Description  of  the  Strata. 

Depth  of 
each 

1810. 

Stratum. 

No. 

Ft. 

In. 

12 

2C 

Ditto  still  darker,  containing  more  of  the  white  "J 
5par,   sulphureous,  cfFervesces  briskly,  but  does  > 
not  contain  any  slack  after  burning  ■?         -         -J 

4 

— 

13 

25 
1811. 

Ditto,  light  coloured          - 

11 

10 

34 

Jan.  17 

Ditto,  still  lighter  coloured  than  the  above  - 

11 

2 

15 

23 

Ditto,  much  darker,  containing  white  powdery") 
matter       -----             -j 

1] 

8 

16 

28 

Dark  clunch,  a  clayish  stratum     -             -             - 

7 

11 

17 

Feb.    6 

Ditto  ditto,     -     -  ditto       .           -              -              - 

4 

10 

18 

IS 

Very  dark  coal  shale,  rather  soft  iu  boreing 

2 

7 

19 

20 

Ditto  ditto          ------. 

5 

11 

20 

26 

Ash  coloured  metal  stone            -        .        _         „ 

12 

6, 

21 

28 

Very  hard  brown  stone,  perhaps  ironstone  - 

— 1 

5 

22 

Mar.  2 

Ash-coloured  clunch  and  bind     -         -         -         - 

5 

4 

23 

8 

Dark  bituminous  shale,  with  soft  partings     - 

7 

11 

24 

Very  hard  close  textured  sandstone      -         -         _ 



8 

25 

April  1 

Sandstone  with  blue  streaks,  soft  in  boreing- 

12 

9 

26 

17 

Very  hard  limestone  mixed  with  freestone   - 

2 

S 

27 

18 

Grey  shivery  sandstone,  rather  soft       ^         .         . 

— 

6 

28 

20 

Sandstone,   mixed   with  limestone,  very  hard  in? 

T 

boreiiig            -         -         -         -         -         -         -$ 

29 

23 

Ash- coloured  metal  stone,  rather  soft  -         -         . 

2    — 

30 

May  14 

Hard  caking  COAL           -             -             -             - 

3 

fi 

31 

16 

Black  clunch,  pavement  of  the  coal 

2 

_ 

32 

18 

Hard  splent  COAL            .             -             -             - 

1 

4 

33 

Black-burning  shale,  like  Caimel  coal 

6 

7 

34 

Very  hard  stone,  perhaps  ironstone 

1 

2 

S5 

29 

Black  shale            -            .            .            -            . 

2 

— 

36 

Very  hard  stone    -             -             .             -             - 

— 

2i 

37 

Jyne  i 

Soft' black  shale,  speckled  with  white  powdery") 
matter     -           -             -             -             -             -J 

— 

n 

38 

5 

Hard  black-burning  shale   came  up  in  the  augur,"! 

in  large  pieces,  very  promising,  and  not  yet  cut  > 

4 

2 

through  -          -            -            -            -            -J 

Tctai  depth  bored         -         -        250 

11§ 

XLIX.  A  Sketch  of  the  Natural  History  of  the  Cheshire 
Rock- Salt  District.  By  Henry  Holland,  Esq,  Ho- 
norary Me77iber  of' the  Geological  Society. 

[Concluded  from  p.  158] 

General  Situationy  Thickness^  ^c.  of'  the  Beds  of  Rock-Salt. 

J.  HOUGH  springs  impregnated  with  salt  occur  in  several 
parts  of  the  Cheshire  plain,  it  may  be  remarked  that  the 
rock-salt  itself  has  only  been  worked  into,  near  the  banks 
of  the  Weaver  and  its  tributary  streams.  It  was  first  dis- 
covered at  Marbury  near  North wich,  about  one  hundred 

and 
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and  forty  years  ago,  in  searching  for  coal.  This  bed  of 
rock  was  the  only  one  worked  for  more  than  a  century, 
when,  in  the  same  neighbourhood,  a  second  and  inferior 
stratum  was  met  with,  separated  by  a  bed  of  indurated  clay 
from  the  one  previously  known.  This  lower  stratum  was 
ascertained  to  possess  at  a  certain  depth,  a  great  degree  of 
purity  and  freedom  from  eanhy  admixture;  on  which  ac- 
count, and  from  the  local  advantages  of  Northwich  for  ex- 
portation,  the  fossil  salt  is  now  worked  only  in  the  vicinity 
of  this  place. 

This  local  hmitation  of  the  mines  precludes  the  possibi- 
lity of  many  comparative  remarks  which  might  be  interest- 
ing to  the  geologist;  and  in  giving  a  particular  description 
of  the  rock-salt  formation,  I  must  confine  myself  in  great 
measure  to  the  facts  which  present  tliem>ielves  in  the  neigh- 
bourhood of  Northwich,  explaining  first  the  circumstances 
of  general  position,  he.  and  then  entering  into  the  more 
minute  particulars  ot"  the  mines  which  have  been  sunk  into 
these  important  strata. 

The  rock-salt  of  Northwich  occurs,  as  1  have  just  men- 
tioned, in  two  great  strata  or  beds,  lying  nearly  horizontally, 
but  on  different  levels,  and  separated,  the  superincumbent 
from  the  subjacent  stratum,  by  several  layers  of  indurated 
clay  or  argillaceous  stone.  These  intervening  beds  possess 
in  conjunction,  a  very  uniform  thickness  of  ten  or,  eleven 
yards,  and  are  irregularly  penetrated  by  veins  of  the  fossil 
salt.  Though  the  evidence  on  the  subject  is  not  entirely 
of  a  positive  nature,  there  seem  strong  grounds  for  believing 
that  the  beds  of  rock-salt  at  Northwich  are  perfectly  distinct 
from  any  others  in  the  salt  district,  forming  what  the  Ger- 
mans would  call  Uegeride  stocks,  lying  bodies  or  niasses  of 
the  mineral.  It  will  readily  be  conceived  that  there  is 
much  difficulty  in  acquiring  precise  information  with  re- 
spect to  the  extent  and  limitation  of  these  great  masses, 
and  that  there  are  many  sources  of  error  to  which  such  an 
inquiry  is  liable.  There  are,  however,  a  few  leading  facts 
upon  which  dependence  may  be  placed,  and  which  will  be 
admitted  to  furnish  fair  grounds  for  deduction. 

It  would  appear  that  the  great  beds  of  rock-salt  at  North- 
wich assume  a  general  iongitucUnal  direction  from  north- 
east  to  south-west,  the  line  which  has  been  traced  upon 
them  in  this  direction  being  a  mile  and  a  half  in  length, 
and  no  direct  evidence  existing  that  they  may  not  extend 
further  in  these  points;  wlnle  their  transverse  extent,  as 
measured  by  a  line  at  right  angles  to  the  former,  is  much 
more  limited,  probably  not  exceeding  in  any  place  one  thou- 
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sand  three  hundred  or  one  thousand  four  hundred  yards. 
Several  circumstances  concur  in  giving  probabiUty  to  this 
Statement.  Let  two  parallel  lines,  drawn  from  NE  to  SW, 
with  an  intervening  distance  equal  to  about  half  their 
length,  be  employed  to  designate  the  supposed  extent  of 
the  subjacent  rock-salt.  In  a  mine  which  approaches  very 
nearly  to  the  eastern  limit  of  the  area  thus  formed,  the 
upper  bed  of  rock-salt  was  actually  uorked  through  in  an 
horizontal  direction  on  this  side,  and  discovered  to  be  going 
off  with  a  very  rapid  declivity,  A  similar  fact  has  been 
stated  with  respect  to  another  pit  further  to  the  south  on 
the  same  line  of  boundary  ;  but  as  the  mine  was  destroyed 
many  years  ago  by  the  ingress  of  fresh  water,  this  statement 
is  considerably  more  doubtful  than  the  former.  It  may  be 
remarked  too,  that  in  sinking  for  brine  a  little  beyond,  or 
out  of  the  area,  on  this  side,  the  brine  met  with  is  of  a  very 
weak  and  inferior  kind,  and  at  a  short  distance  altogether 
disappears.  Appearances  leading  to  the  same  conclusion 
of  the  sudden  termination  of  the  body  of  rock-salt  occur 
on  the  opposite  side  of  the  area  marking  its  extent.  In  a. 
mine  at  the  northern  extremity  of  ttie  western  line  of 
boundary,  a  shalt  situated  nearer  to  this  line  is  fifteen  yards 
deeper  than  another  shaft  inniiediately  contiguous,  ap- 
parently in  consequence  of  the  rapid  sinking  of  the  rock- 
salt  at  this  point.  In  most  of  the  pits  on  this  side,  the 
upper  bed  of  rock  is  met  with  at  a  depth  of  from  thirty  to 
forty  yards;  vet  at  Barnton,  a  mile  further  to  the  west,  and 
on  the  same  or  a  lower  level,  none  was  met  with  in  a  sink- 
ing of  one  hundred  and  fifteen  yards. 

Corresponding  appearances  have  been  observed  in  the 
body  of  rock-salt  which  occurs  at  Moulton,  between  Wins- 
ford  and  North wich,  where  in  two  sinkings  on  the  same 
level,  and  at  the  distance  of  one  hundred  yards  from  each 
other,  the  difference  in  the  depth  at  which  the  rock  was 
found,  was  nearly  twenty  yards,  a  circumstance  from  which 
the  limitation  or  going  off  of  the  bed  at  this  particular 
point  may  reasonably  be  inferred.  As  nothing  further, 
however,  is  ascertained  with  respect  to  the  extent  and  di- 
rection of  this  particular  body  of  rock-salt,  I  merely  men- 
tion the  fact  to  corroborate  the  statement  given  of  the  limi- 
tation of  the  great  beds  at  Northwich. 

Another  important  observation  with  respect  to  the  North- 
wich rock-salt  is,  that  there  seems  to  be  a  progressive 
thinning  of  the  upper  bed  of  salt  from  NW  to  SE,  or  in  a 
direction  nearly  at  right  angles  to  the  longitudinal  extent  of 
the  stratum.  Though  niuch  uncertainty  exists  with  re- 
spect 
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spect  to  the  rate  and  progression  of  this  decrease,  the  ge- 
neral fact  seems  to  be  sufficiently  confirmed  by  observations 
taken  from  different  mines.  In  those  which  have  been 
sunk  near  to  the  western  or  north-western  side  of  the  area 
before  described,  the  thickness  of  the  upper  bed  has  been 
very  generally  twenty-eight,  twenty-nine,  or  thirty  yards. 
Proceeding  towards  the  east  or  south-east,  we  find  this 
thickness  decreasing  to  twenty-five  yards,  and  in  the  mines 
near  the  eastern  boundary  the  bed  of  rock-salt  comes  down 
to  twenty,  eighteen,  and  even  seventeen  yards  in  thickness. 
It  will  be  observed  that  this  thinning  takes  place  in  a  ge- 
neral direction  from  the  nearest  sea  coast ;  the  thickest 
part  of  the  body  of  rock  being  situated  furthest  down  the 
Weaver,  and  just  above  the  contraction  which  takes  place 
in  the  valley  of  the  river  at  Anderton. 

Besides  this  general  variation  of  surface  in  the  superior 
stratum  of  rock-salt,  it  has  been  found  that  there  is  a  con- 
siderable irregularity  of  level  on  its  upper  surface.  In  one 
of  the  mines,  in  which  a  tunnel  was  carried  one  hundred 
yards  along  this  surface,  many  small  risings  and  depressions 
were  met  with  ;  and  sin)ilar  appearances  have  been  obser\'ed 
in  the  other  mines  near  Northwich. 

The  depth  at  which  the  upper  bed  of  rock-salt  is  found, 
though  varied  by  several  of  these  circumstances,  depends 
principally,  of  course,  upon  the  surface  of  the  ground  above, 
which  at  Northwich,  from  the  confluence  of  streams  there, 
is  somewhat  irregular.  In  the  greater  number  of  the  mines, 
it  is  met  with  ai  a  depth  varying  from  thirty-five  to  forty 
yards.  The  smallest  depth  at  which  it  has  been  found  is 
in  a  mine  situated  close  to  Witton  Brook,  about  half  a  mile 
above  the  entrance  of  this  stream  into  the  Weaver.  Here 
it  appears  at  twenty-nine  yards  from  the  surface ;  and  a 
general  estimate  of  level  from  this  mine  shows  that  the 
upper  surface  of  the  salt  is  at  least  twelve  or  thirteen  yards 
below  the  low-water  mark  of  the  sea  at  Liverpool ;  a  fact 
perhaps  not  wholly  unimportant  as  regards  our  ideas  of  the 
formation  of  this  mineral. 

The  thickness  of  the  upper  bed  of  salt  at  Northwich  has 
been  already  stated  to  vary  from  twenty  to  thirty  yards: 
that  of  the  lower  bed  has  never  yet  been  ascertained  in  any 
one  of  the  mines  in  this  district.  The  workings  in  this 
lower  stratum  are  usually  begun  at  the  depth  of  from 
twenty  to  twenty- five  yards,  and  are  carried  down  for  five 
or  six  yards,  through  what  forms,  as  will  afterwards  be 
mentioned,  the  purest  portion  of  the  bed.  In  one  of  the 
mines  a  shaft  has  been  sunk  to  a  level  of  fourteen  yards 

still 
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still  lowerj  \vitli(iut  passing  through  the  body  of  rock*saU4 
We  have  thus  an  ascertained  thickness- of  this  bed,  of  about 
forty  yards,  and  no  direct  evidence  that  it  may  not  extend 
to  a  considerabiv  greater  depth* 

Though  onlv  two  distinct  beds  of  the  fossil  salt  havebeeil 
met  with  at  Norihwich,  it  has  been  ascertained  that  the 
same  limitations  do  not  exist  throughout  the  whole  of  the 
salt  district.  At  Lawton,  near  the  source  of  the  river 
Wheclock,  three  distinct  beds  were  found,  separated  by 
.strata  of  indurated  clay  ;  one,  at  the  depth  of  forty-two 
vards,  four  feet  in  thickness ;  a  second,  ten  yards  lower, 
and  twelve  feet  thick;  and  a  tlurd,  fifteen  yards  still  further 
down,  which -was  sui)k  into  twenty-four  yards,  without 
passino;  throuirh  its  substance.  Coal  is  found  and  worked 
within  two  or  three  mdes  of  this  place-^,  and  the  only  lime- 
stone known  in  the  county  of  Chester  is  got  from  the  hills 
which  here  form  the  southern  boundary  of  the  plain.  Tii 
no  other  parts  of  the  salt  district,  than  at  Northwich  and 
Lawton,  has  the  upper  bed  of  rock  been  worked  through. 

The  strata  passed  through  in  going  down  to  the  upper 
bed  of  rock  are  nearly  horizontal  in  position,  and  very 
uniform  in  iheir  structure,  consisting  in  every  instance  of 
beds  of  clay  and  marl ;  and  these,  with  the  exception  of  a 
few  of  the  most  superficial,  appearing  in  similar  prooression 
in  each  mine.  The  clays,  or  argillaceous  stone,  of  which 
these  bctls  are  composed,  are  indurated  in  different  degrees, 
tinged  with  various  shades  of  red,  blue,  brown.  Sec.  and 
usuallv  contain  a  portion  of  sulphate  of  lime.  They  are 
known'  to  the  miners  bv  the  general  name  of  metals;  a 
distinctive  appellation  being  given  to  each  from  the  shade  of 
colour  which  it  assumes.  In  the  section  of  strata,  given  in 
mv  Cheshire  Report,  these  appearances  are  noted  with  some 
dciiree  of  minuteness  ;  and  that  thev  may  more  accurately 
be  known,  1  have  sent  4  few  specimens,  illustrative  parti- 
cularly of  the  uiduration  of  the  clay  strata,  and  of  their 
admixture  with  the  sulphate  of  lime.  It  will  be  observed 
that,  though  these  clavs  in  tieneral  possess  a  considerable 
dejJice  of  mduration,  there  are  sonie  of  them  sutbcicntly 
porous  to  admit  the  passage  of  water  through  their  sub- 
sunce.  Where  this  structure  of  the  clay  occurs  it  goes  by 
the  name  of  the  shaggy  metal,  and  the  fresh  water  which 
makes  its  way  through  the  pores  has  the  expressive  appella- 
tion of  i?oarm^  Meg.  This  term  will  not  appear  too  strong, 
when  it  is  mentioned  that  in  the  mine  from  which  the  sec- 
tion of  strata  was  taken,  and  where  the  shaggy  metal  was 

*  Beyond  -  great  Fcult,  see  Mr.  Farey's  Derb.  R.ep.  p.  M7  and  160.— Ed. 
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found  at  the  depth  of  twenty-six  yards,  the  quantity  of 
water,  ascertained  to  issue  from  its  pores  in  one  minute, 
was  not  less  than  three  hundred  and  sixty  gallons;  a  cir- 
cumstance greatly  enhancing  the  difficulties  of  passing  a 
shaft  down  to  the  body  of  rock-salt. 

A  portion  of  salt,  sufficient  strongly  to  affect  the  taste,  is 
found  to  exist  in  nianv  of  these  beds  of  argillaceous  stone  : 
and  this  saltness  increases,  as  might  be  expected,  as  we  ap- 
proach the  bodv  of  the  rock-salt.  In  the  strata  or  layers 
immediately  above  the  rock,  which  in  all  the  mines  are' 
perfectly  uniform  in  their  appearance  and  structure,  it  is  par- 
ticularly remarkable.  It  may  be  observed,  however,  that 
tiiere  are  not  in  these  strata  any  veins  of  rock-salt  con- 
nected with  the  creat  mass  below  :  on  the  contrary,  the 
Ime  of  division  between  the  clay  and  rock-salt  is  drawii 
with  great  distinctness  in  every  instance,  and  presents  none 
of  those  inequalities  which  would  arise  from  a  mutual  pe- 
netration of  the  strata. 

It  may,  I  believe,  be  considered  as  a  decided  fact,  that 
no  marine  exuviae  or  organic  remains  are  found  in  the  strata  ~ 
situated  over  the  rock-salt.  I  have  indeed  heard  it  asserted 
that  there  are  a  few  instances  in  opposition  to  this  state- 
ment ;  but,  upon  minute  inquiry,  I  do  not  find  that  the 
accuracy  of  these  alleged  exceptions  is  in  any  degree  to  be 
depended  upon. 

The  general,  I  believe  universal,  occurrence  of  gypsum, 
in  connexion  with  beds  of  fossil  salt,  is  a  fact  worthy  of 
observation.  This  connexion  appears  in  the  salt  mines  of 
Hungary,  Transylvania,  and  Poland,  as  well  as  in  tho'e  of 
Cheshire,  and  it  has  led  Werner  to  assign  to  the  rock-salt- 
and  flcEtz  gypsum  a  conjunct  situation  in  his  Geognostic 
System.  The  gypsum,  contained  in  the  clays  over  the 
Cheshire  rock-salt,  occurs  in  varying  proportions,  and 
under  different  appearances  in  the  several  beds  passed 
ihrouoh.  It  is  found  both  in  large  masses  and  in  small 
granular  concretion?.  The  cotnpact,  foliated,  and  fibrous 
varieties  are  all  met  with  :  the  last  of  these  occurrine;  ia 
very  considerable  proportion.  According  to  Werner,  the 
first  or  oldest  tioetz  gypsua>  is  that  which  has  the  most 
immediate  relation  to  rock-salt.  I  am  not  enabled  to  say 
whether  the  gypsum  appearing  above  the  Cheshire  salt 
would  be  considered  as  belonging  to  this  particular  forma- 
tion. The  presence  of  the  fibrous  variety  of  the  mineral 
would  rather  seem  to  place  it  with  the  second  ficetz  gyp- 
sum where  this  species  is  particularly  abundant;  but  no 
positive  distinction  can  be  derived  from  this  circumstance^ 
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I  may  remark  tiiat  svpsum  has-  been  met  with  in  several 
other  parts  of"  the  Cheshire  plain,  in  situations  and  with 
appearances  very  similar  to  those  in  which  it  occurs  above 
the  rock-salt. 

Interior  Character  of  the  Beds  of  Rock- Salt. 

Having  stated  the  several  facts  which  regard  the  extent, 
thickness,  and  other  general  characters  of  the  beds  of  rock- 
salt  at  Norihwich  ;  I  shall  now  mention  more  particularly 
the  appearances  exhibited  in  their  internal  structure,  in  re- 
lation to  which  some  interesting  observations  occur. 

The  fineness  or  purity  of  the  rock  is  a  circumstance  very 
important  to  the  interests  of  the  minmg  pro|-,rietor,  and  in 
this  point  considerable  varieties  appear  in  dirferent  parts  of 
the  strata.  The  great  body  of  the  rock-salt,  bfith  in  the 
upper  and  lower  siratum,  is  composed  of  crystals  of  mu- 
riate of  soda,  intimatclv  mixed  with  certain  proportions  of 
clay  and  oxide  of  iron,  g'ving  to  the  mass  a  red  or  reddish- 
brown  tinge;  and,  m  addition  to  these  constituent  parts, 
contains  likewise  certain  earthy  salts,  the  sulphate  of  lime, 
and  the  muriates  of  lime  and  magnesia,  but  these  in  small 
proportion.  In  every  part,  however,  of  this  compound 
rock,  we  find  separate  crystalline  concretioiis  of  muriate  of 
soda,  variously  disposed,  sometimes  occurring  distinctly  in 
the  cubical  form  ;  in  other  places  in  masses  of  larger  size, 
and  irregularly  shaped.  The  colour  of  these  concretions, 
which  are  of  the  foliated  species  of  fossil  salt,  is  usually  a 
grayish-  or  milk-white ;  they  are  always  translucent,  and 
often  attain  a  considerable  degree  of  transparency.  It 
would  appear  that  they  contain  the  muriate  of  soda  in  its 
purest  form  ;  the  sulphate  of  lime  in  specimens  of  this 
kind  being  scarcely  distinguishable  by  the  delicate  tests 
applied  to  its  discovery. 

This  finer  rock-salt  occurs  net  only  in  separate  concre- 
tions, but  aho  in  veins  intersectinii"  the  coarser  mass,  and 
in  the  rims  or  borders  of  the  polyhedral  figures  wiiich  will 
afterwards  be  mentioned.  Its  proportion  varies  both  in 
the  two  great  beds  of  rock,  and  likewise  in  different  parts 
of  the  same  bed  ;  and  it  is  a  regard  to  this  circumstance 
which  determines  the  situation  and  extent  of  the  workings 
in  the  several  mines.  In  the  upper  bed  this  variety  is  less 
considerable  than  in  the  lower:  but  here  the  substance  of 
the  rock-salt  is  evidently  purer  three  or  four  yards  above 
the  lower  surface  than  in  other  parts  of  the  same  stratum, 
and  continues  so  for  about  four  feet.  In  the  lower  bed, 
Ihe  first  twenty  or  twenty-five  yards  passed  through  contain 
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a  proportion  of  earth  as  large  as  in  the  upper  stratum  :  at 
this  depth,  however,  a  greatly  increased  degree  of  purity 
appears,  which  is  continued  for  five  or  six  yards  further 
down,  when  the  proportion  of  earthy  admixture  again  be- 
comes as  large  as  before. 

It  is  invariably  this  purer  portion  of  the  lower  bed  which 
is  at  present  worked  in  the  Noithwich  mines,  and  the  rock- 
salt  obtained    from  it,   being  principally  exported   to  the 
Baltic,  obtains  the  name  oi'  Prussian  Rock.     The  extent  of 
the  cavity  formed  by  the  workings  varies  in  different  mines  ; 
the  average  depth  may  probably  be  taken  at  about  sixteen 
feet.     In  some  of  the  pits,  where  pillars  six  or  eight  yards 
square  form  the  supports  of  the  mine,  the  appearance  of   . 
the  cavity  is  singularly  striking,  and  the  brilliancy  of  the 
effect  is  greatly  increased    if  the  mine  be   illuminated  by 
candles  fixed   to  the  side  of  the  rock.     The  scene  so  formed 
would  almost  appear  to  realize  the  magic  palaces  of  the 
eastern  poets.     Some  of  the  pits  are  worked  in  aisles   or 
streets,  but  the  choice  here  is  wholly  arbitrary.     The  me- 
thods employed  in  working  out  the  rock-salt  offer  nothing 
worthy  of  notice.     The  operatit)n  of  blasting  is  applied  to 
the  separation  of  large  masses  from  the  body  of  the  rock, 
and  these  are  afterwards  broken  down  by  the  mechanical 
implements    in    common   use.      The    present   number   of 
niines  is  eleven  or  twelve,  from  which  there  are  raised,  on 
an  annual  average,  fifty  or  sixty  thousand  tons  of  rock-salt. 
The  greater  part  of  this  quantity  is  exported  to  Ireland  and 
the    Baltic :   the  remainder   is  employed   in   the   Cheshire 
district  in  the  manufacture  of  white  salt  by  solution  and 
subsequent  evaporation. 

It  is  very  doubtful  whether  in  any  instance  the  body  of 
rock-salt  can  be  considered  as  stratified,  or  disposed  in 
distinct  layers.  A  perpendicular  section  does  sometimes 
indeed  present  irregular  a])pearance3  of  this  kind,  and  more 
especially  in  the  purer  part  of  the  lower  bed  ;  but  the  great 
body  of  the  rock  offers  to  the  eye  merely  a  confused  red 
mass,  varied  here  and  there  by  the  occurrence  of  the  cry- 
stalline portions  of  salt. 

One  of  the  most  striking  facts  connected  with  (he  in- 
ternal structure  of  the  Northwich  rock-salt,  is  the  ap- 
pearance observable  on  the  surface  of  an  horizontal  sec- 
tion of  the  rock,  as  viewed  in  any  of  the  mines,  On  this 
surface  may  be  traced  various  figures,  more  or  less  distinctly 
marked,  and  differing  considerably  in  the  forms  which  they 
assume  ;  some  app'jaring  nearly  circular,  others  perleclly 
pentagonal,  and  others  again  having  an  irregular  polyhe- 
Vol.  39.  No.  169.  May  1812.  Z  dral 
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dral  form.  The  lines  which  form  the  boundary  of  ilicse 
figures  are  composed  of  extremely  pure  white  salt,  formitig 
a  division  between  the  coarse  red  rock  exterior  to  the  figure, 
and  the  equally  coarse  rock  included  within  its  area.  These 
bordering  lines  or  rims  vary  from  two  to  six  inches  in 
width.  The  figures  theaiselves  differ  greatlv  in  size  ;  some 
of  them  being  less  than  a  yard  in  diameter,  others  as  much 
as  three  or  four  yards;  and  thev  very  frequently  are  ob- 
served, one  within  another,  gradually  diminishing  in  size 
to  a  centre.  Professor  Playfair,  in  Ids  lilustraiions  of  the 
Huitonian  Theory,  iias  stated,  that  the  compression  of  these 
figures  is  always  mutual ;  the  flat  side  of  one  being  turned 
to  the  flat  side  of  another,  and  never  an  angle  to  an  angle, 
nor  an  ancle  to  a  side.  This  remark,  as  far  as  my  observa- 
tions have  gone,  is  perfectly  founded  in  fact.  From  the 
mode  of  working  the  mines,  it  is  difficult  to  ascertain  the 
progressive  appearance  of  these  figures  in  a  perpendicular 
plane.  It  has  been  stated  to  nie  that  their  form  is  a  pyra- 
midal one,  the  area  enlarging  by  a  determinate  ratio  of 
increase  as  they  are  traced  downwards  ;  but  several  circum- 
stances induce  me  to  consider  this  statement  as  a  very 
doubtful  one,  and  certainly  founded  upon  insufficient  evi- 
dence. 

One  very  important  negative  fact  remains  to  he  men- 
tioned with  respect  to  the  internal  structure  of  the  Cheshire 
rock-salt,  viz.  that  no  organic  impressions  or  remains  have 
ever  been  met  with  in  any  of  the  beds  of  the  niinerjil  which 
have  been  worked  in  this  district.  This  fact  rests  on  evi- 
dence of  a  satisfactory  kind,  and  f  am  not  aware  of  more 
than  a  single  instance  adduced  in  opposition  to  it,  and  that 
of  a  very  dubious  nature.  The  same  rcniark  may  be  applied 
to  the  strata  of  argHlaceous  stone  between  the  two  beds  of 
rock  salt.  The  veins  of  rock-salt  intersecting  these  inter- 
mediate strata  contain  principaiK'  the  fibrous  variety  of  the 
fossil.  It  may  be  ren^arked  too  of  these  strata,  that  at  their 
junction  with  the  upper  and  lower  beds  of  rock-salt,  the 
lines  of  division  are  nearly  as  distinct  as  that  between  the 
upper  bed  of  rock  and  the  superincumbent  layers  of  argil- 
laceous stone. 

Comparative  View  of  the  Cheshire  and  Continental  Salt 

Mines. 

The  watit  of  sufficient  materials  with  respect  to  the  his- 
tory of  the  continental  salt-mines  prevents  me  from  entering 
into  circumstances  of  comparison  so  minutely  as  I  could 
have  wished  j  considering  such  comparison  to-  affurd  the 
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best  foundation  for  inquiries  into  the  origin  of  the  fossil- 
salt.  The  best,  or  rather  the  only  memoir  on  this  subject 
which  I  have  had  the  opportunity  of  seeing,  is  one  by 
M.  Hassenfratz,  contained  in  the  eleventh  volume  of  the 
Annales  de  Chimie.  From  this  memoir  it  would  appear 
that  the  general  situaiion  of  the  rock-salt  in  Transylvania 
and  Poland  is  very  similar  to  that  which  it  occupies  in 
Cheshire  ;  the  beds  of  this  mineral  being  disposed  in  small 
plains,  bounded  bv  hills  of  inconsiderable  height,  forming 
a  kind  of  basin  or  hollow,  from  which  there  is  usually  only 
a  narrow  egress  for  the  waters.  The  situation  of  the 
Austrian  salt-mines  near  Salzburgh  is  however  very  dif- 
ferent. The  mineral  here  appears  to  be  disposed  in  beds 
of  great  thickness,  which  occur  near  the  summit  of  lime- 
stone hills,  at  a  great  elevation  above  the  adjoining  country*. 
This  fact  is  a  singular  one;  and,  if  we  admit  the  idea  that 
rock-salt  is  formed  from  the  waters  of  the  sea,  makes  it 
necessary  to  suppose  the  occurrence  on  this  spot  of  the 
most  vast  and  wonderful  changes.  M.  Hassenfratz  states 
It  as  a  genera]  fact,  that  in  countries  where  salt-mines 
occur,  fragments  of  primitive  rocks  appear  in  great  abun- 
dance over  these  beds.  It  does  not  seem,  however,  that 
any  deduction  of  importance  can  be  connected  with  this 
fact. 

The  disposition  of  the  beds  of  salt  in  the  continental 
mines  seems  to  be  very  generally  a  horizontal  one,  and  as 
in  the  English  mines,  they  are  separated  by  strata  of  clay  of 
a  varying  thickness.  .  It  would  appear,  howt.-ver,  with  re- 
spect to  extent  of  dimensions,  tliat  they  are  in  general 
greatly  inferior  to  the  bodies  of  rock-salt  met  with  in  our 
own  island.  In  Hungary  and  Poland  these  beds  do  not 
present  a  thickness  of  more  than  one  or  two  feet,  and  are 
separated  by  layers  of  clay  a  few  inches  in  thickness. 
Much,  however,  it  is  evident,  must  depend  upon  the  num- 
ber of  the  beds  thus  disposed,  hut  this  1  do  not  find  any 
where  noticed.  The  earthv  saline  contents  of  the  forei<2;n 
rock-salt  very  exactly  resemble  those  of  the  Cheshire  ;  the 
gypsum  existing  in  much  larger  proportion  than  the  other 
earthy  salts,  and  appearing  in  considerable  masses,  both 
distinctly,  and  in  mixture  with  the  beds  of  clay.  It  is,  an 
important  fact,  however^  that  sea-shells  and  other  marine 

*  1  am  informed  by  Mr.  Greenouj^h  that  the  Inpeligrcd-u,  which  is  the 
highest  gallery  of  the  salt-mine  at  Halstadt,  is  stated  in  Von  Buch's  Travels 
through  Germaiiv  and  Italy  to  be  two  thousand  ninr  hundred  and  seventy- 
five  feet  above  the  sea,  and  that  the  .-alt  miues  at  Hall  in  the  Tyrol  are  at  a 
much  more  considerable  elevation. 
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exuviae  are  found  in  these  beds  oF  clay  and  gypsum  ;  a 
circumstance  which,  as  I  before  stated,  never  occurs  in  the 
Cheshire  niines.  It  would  seem  that  the  portion  of  oxide 
of  iron  combined  with  the  clay  in  the  substance  of  the 
English  rock-salt  does  not  exist  in  the  mineral  as  found 
abroad,  or  at  least  in  a  proportion  not  so  considerable. 

The  comparative  commercial  value  of  the  English  and 
Polish  mines  is  best  ascertained  by  the  fact  that  manv  thou- 
sand tons  of  rock-salt  are  annually  sent  from  Cheshire  to 
the  parts  of  the  Prussian  coast  most  nearly  adjacent  to  the 
salt-mines ;  independently  of  the  large  supplies  of  the 
English  manufactured  white  salt  which  are  exported  tq  the 
same  country. 

Considerations  on  the  Or/gin  of  the  Cheshire  Rock-Salt. 

Wiih  respect  to  the  theory  of  the  fprmation  of  rock- 
salt^  as  applicable  particularly  to  that  of  Cheshire,  I  shall 
not  venture  to  say  much,  and  that  little  will  be  of  a  general 
nature.  Though  it  nuist  be  acknowledged  that  there  are 
some  difficulties  connccied  witli  the  supposition,  little 
doubt  can  exist  of  the  general  fact,  that  the  beds  of  this 
mineral  have  been  forn)ed  bv  deposition  from  the  waters  of 
the  sea.  Such  an  opinion  acquires  much  j)robability  from 
the  situation  in  which  these  beds  usually  occur;  occupymg 
the  valleys  and  lower  parts  of  j^lains  which  are  so  sur- 
rounded bv  hills  of  secondary  forujation,  as  to  leave  onlv  a 
narrow  egress  for  the  waters  collected  on  their  surface. 
This  structure  of  the  plain  constituting  the  salt  district  of 
Cheshire,  I  have  particularly  described  ;  and,  regarded  in 
its  general  character,  it  leads  strongly  to  the  conclusion 
that  the  waters  of  the  sea  must,  at  some  former  period, 
have  occupied  the  lower  parts  at  least  of  the  basin  thus 
formed,  which  at  that  time  had  a  level  eighty  or  one  hun- 
dred.yards  lower  than  the  one  now  appearing*.  To  ac- 
count for  the  creat  depositions  of  salt  in  the  lower  parts  of 
this  basin,  it  is  r.ecessary  to  suppose  that  some  barrier  must 
have  been  afterwards  interposed  to  prevent  the  free  com- 
munication of  the  waters  of  the  sea  with  those  thus  col- 
lected ;  and  the  general  course  of  the  streams,  the  position 
of  the  beds  of  rock-salt,  and  the  contractions  in  the  valley 
of  the  Weaver,  which  appear  below  JSiorthwich  at  Andcrton 
and  Frodsham,  point  out  with  some  distinctness  the  place 
where  these  obstructions  may  probably  have  occurred. 

*  Tills  general  character  of  the  Cheshire  salt  distiict  was  remarked  to  me 
•by  my  friend  Sir  John  Stanley,  in  reference  to  tlie  formation  of  the  rock- 
salt;  on  which  subject  he  ohiifjed  me  by  some  very  interesting  observations, 
yvhich  are  inserted  in  the  Cheshire  Report. 

To 


the  Cheshire  Rock- Salt  District.  349 

To  explain  the  appearance  of  the  strata  of  indurated  clay, 
intermediate  between  the  beds  of  salt,  we  must  suppose  that 
the  obstruction  still  continued,  when  the  deposition  of  salt 
from  the  waters  first  confined  had  nearly  ceased  ;  and  that 
at  this  period  the  deposition  of  clay,  which  had  hitherto 
been  going  on  in  conjunction  with  ihni  of  the  salt,  pro- 
ceeded in  a  great  measure  alone;  the  salt  v\hich  remained 
in  the  water  being  merely  sufficient  to  form  small  veins  in 
its  substafice.  Wlien  these  strata  had  been  deposited  to  a 
thickness  of  ten  or  eleven  yards,  it  would  appear  that  the 
barrier  prevent! ns;  the  access  of  the  sea  to  the  basin  or  plain 
was  again  so  far  removed  as  to  allow  the  entrance  of  a  fresh 
body  of  sea  waier;  from  the  gradual  evaporation  of  which, 
the  formation  of  the  upper  bed  .-)f  rock-salt  took  place  ; 
and  there  being  then  no  further  admission  of  sea  water  to 
the  plain,  the  superincumbent  strata  of  clav  and  marl  were 
successively  deposited  in  the  order  in  which  they  at  present 
appear. 

This  is  a  general  sketch  of  the  probable  mode  of  forma- 
tion of  the  Cheshire  rock-salt ;  but  as  it  would  seem  very 
doubtful  whether  any  single  accumulation  of  sea  water 
could  contain  the  materials  of  depositions  possessing  so 
great  a  thickness,  the  theory  might  perhaps  be  successfully 
modified,  by  sunpf)sing  the  barrier  before  noticed  to  have 
had  such  an  elevation  in  the  progressive  stages  of  the  de- 
position of  the  salt,  as  to  allow  the  very  frequent  ingress 
of  sea  water  into  the  basin.  Admitting  this  idea,  we  must 
suppose  that  the  formation  of  the  strata  of  indurated  clay 
between  the  beds  of  rock-salt  took  place,  either  during  some 
intermission  of  these  overflowings,  or  when  there  was  a 
great  predominance  of  this  earth  in  the  water  from  which 
the  depositions  were  made.  It  seems  probable  too  that  the 
veins  of  salt  intersectiuii;  these  strata  were  formed  rather  by 
the  penetration  of  water  holding  salt  in  solution,  from  the 
upper  bed  of  rock-salt,  than  by  a  direct  deposition  from 
the  waters  of  the  sea.  With  respect  to  the  sources  of  the 
clay,  combined  with  the  substance  of  the  rock-salt,  or 
found  in  intermediate  and  superincumbent  beds,  little  doubt 
can  exist  that  it  has  been  derived  fron)  the  decompositioa 
of  more  ancient  rocks,  of  the  situation  and  precise  charac- 
ters of  which  no  vestiges  now  remain. 

This  rxneral  idea  of  the  foimation  of  the  Cheshire  rock- 
salt  derives  confirmation  from  the  fact  th^t,  with  the  ex- 
ception of  the  sulphate  of  magnesia,  the  same  earthy  salts 
occur  together  with  the  muriate  of  soda  in  these  strata,  as 
are  met  with  in  the  waters  of  the  sea.  The  circumstance 
of  the  beds  decreasing  in  thickness  as  they  recede  from  the 
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sea,  may  perhaps  be  admitted  as  another  argument  in  be- 
half of  the  opinion. 

The  principal  objection  to  the  theory  undoubtedly  is,  the 
non-existence  of  marine  exuviae  either  in  the  rock-salt  or 
in  the  adjacent  strata  of  clay;  a  fact  very  difficult  to  con- 
nect with  the  idea  of  a  deposition  from  the  waters  of  the 
sea.  Other  objections,  though  perhaps  of  less  moment, 
arise  from  the  appearance  of  the  earthy  salts  in  smaller 
proportion  in  the  rock-salt  than  in  sea  water ;  from  the 
apparently  partial  deposition  of  the  beds,  and  from  the 
difficulty  of  explaining  the  formation  of  the  figured  ap- 
pearances which  occur  in  the  substance  of  the  rock.  Ttiese 
circumstances,  however,  will  by  no  means  authorize  us  to 
reject  the  general  idea  which  has  been  giveii  of  the  origin 
ot  this  mineral,  strengthened  as  it  is  by  the  situation  and 
appearances  observed  in  the  foreign  salt  mines,  where  the 
proofs  of  marine  deposition  are  still  stronger  than  those 
presented  in  the  Cheshire  district. 

I  confess  I  see  no  sufficient  reason  for  supposing  the 
action  of  subterraneous  or  internal  heat  in  the  formation  of 
the  beds  of  fossil  salt.  It  appears  probable  that  a  deposition 
of  muriate  of  soda  from  the  confined  waters  of  the  sea 
might  have  taken  place  without  the  intervention  of  this 
agency,  and  there  are  no  appearances  either  in  the  beds  of 
salt,  or  in  the  clays  accompanying  them,  which  render  it 
necessary  to  have  recourse  to  the  supposition  in  question. 
It  must  be  acknowledged,  however,  that  it  is  difficult  to 
give  a  satisfactory  account  of  the  consolidation  of  the  beds 
of  salt;  nor  do  I  know  any  opinion  on  this  subject,  which 
can  be  considered  altogether  free  from  objection.  A  more 
enlarged  discussion  of  these  theoretical  points  may  be 
found  in  the  Appendix  to  the  Report  of  Cheshire,  before 
alluded  to. 

.  In. dwelling  thus  minutely  upon  the  natural  history  of 
the  Cheshire  rock-salt  district,  I  am  not  aware  that  I  have 
gone  further  than  was  requisite  to  a  complete  view  of  the 
subject.  The  prosecution  of  such  inquiries  is  much  assisted 
by  the  comparison  of  facts  observed  in  different  situations  ; 
and  as  the  neighbourhood  of  Droitwich,  in  Worcestershire, 
is,  with  the  exception  of  the  Cheshire  salt  district,  the  most 
considerable  source  of  brine  springs  in  this  kingd(rm,  some 
information  with  respect  to  the  situation  and  natural  historr 
of  these  springs,  as  connected  with  a  subjacent  body  of 
lock-salt,  may  be  considered  a  desirable  and  important  ob- 
ject. Such  information  I  have  not  the  means  of  giving  ; 
but  it  is  more  than  probable  that  the  Geological  Society 
will  be  enabled  to  procure  it,  by  the  assistance  of  some  of 
"its  corresponding  members.  Section 
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Section  of  the  Strata  sunk  through  to  the  second  Bed  of 
Rock- Salt  at  IVitton,  near  Northiuich. 
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Nature  of  the  Strata. 


Calcareous  Marl 

Indurated  red  CJay 

Indurated  blue  Clay  with  Sand   

Argillaceous  Marl    

Indurated  blue  Clay 

Red  Clay,  with  Sulphate  of  Lime  irre- 
gularly intersecting  it    

Indurated  blue  and  brown  Clay,  with 
grains  of  Sulphate  of  Lime  inter- 
spersed   

Indurated  brown  Clay,  with  Sulphate 
of  Lime  crystallized  in  irregular 
masses,  and  in  large  proportion,  . 

Indurated  blue  Clay,  laminated  with 
Sulphate  of  Lime 

Argillaceous  Marl 

Indurated  brown  Clay,  laminated  with 
Sulphate  of  Lime 

Indurated  blue  Clay,  with  laminae  of 
Sulphate  of  Lime 

Indurated  red  and  blue  Clay 

Indurated  brown  Clay,  with  Sand  and 
Sulphate  of  Lime  irregularly  in- 
terspersed through  it.  The  fresh 
water  (3(50  gallons  per  minute) 
finds  its  way  through  holes  in  this 
stratum,  and  has  its  level  at  sixteen 
yards  from  the  surface 

Argillaceous  Marl 

Indurated  blue  Clay  with  Sand,  and 
grains  of  Sulphate  of  Lime  .... 

Indurated  brown  Clay,  with  a  httle  Sul- 
phate of  Lime 

Indurated  blue  Clay,  with  grains  of  Sul- 
phate of  Lime 

Indurated  brown  Clay,  with  Sulphate 
of  Lime 

The  first  Bed  of  Rock  Salt 

Layers  of  indurated  Clay,  with  veins  of 
Rock  Salt  running  through  them 


The  second  Bed  of  Rock  SaJt,  which  has 
been  sank  into  35  or  36  yards. 
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See  the  engraved  Section  in  the  Agricultural  Report  of  Clieshire. 
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L.  On  Gypsum  near  Doncaster,  and  Nodules  of  Limestone, 
and  of  Pyrites  containing  Sea  Shells,  in  the  Coal- district 
vear  Bradford  in  Yorkshire.     By  a  Correspondent. 

To  Mr.  Tilloch. 

Sir,  X-Jesirous  of  contributing  my  mites  towards  the  in- 
teresting and  insportant  Geological  investigations  in  which 
your  Correspondent  Mr.  John  Farey  is  engaged,  1  beg  the 
favour  of  you  to  state  for  his  information,  and  that  of  you c 
other  Geological  readers,  that  to  ihe  places  where  Gypsum 
is  found  between  the  Yellow  Lime  Rocks,  mentioned  in 
your  present  volume,  page  105,  that  in  line  7  from  the 
bottom  may  be  added,  after  Edlington,  *'  Marr  1^  m.  S 
(Gypsum  quarries) ;"  these  Hall  plaster  Pits  are  situate 
about  -^  m.  W  of  Cusworth,  nearly  W  of  Doncaster,  in  this 
county. 

I  beg  also  to  mention,  with  reference  to  the  3d  Coal- 
shale  of  Mr.  Farey's  Report  on  Derbyshire,  whose  course  or 
basset  edge,  between  the  3d  coarse  Grit  Rock,  and  the  4th 
fine  lamellar  Grit  or  Pavins:  Rock,  is  briefly  traced  through 
this  county  in  your  102d  page,  that  Mr.  James  Sowerby 
in  the  last  monthly  number  of  his  •'  Rrilish  Mineralogy," 
plate  455,  has  figured  and  described  the  nodules  of  pyrites 
or  brasses  found  immediately  above  the  Coal,  in  Sir  Joseph 
Banks's  Colliery  at. Alton  in  Derbyshire,  and  again  at 
"Whitley  Wood  in  Sheffield  Parish,  that  so  remarkably 
abound  with  the  AmmonitesLisieri  and  Aiwmites  resupinatus 
of  William  Martin,  and  other  shells;  and  mentions,  that 
nodules  of  black  Limestone  containing  similar  shells  so 
abound  just  above  the  Coal,  near  Cathrme  Slack,  2  m.  N 
of  Halifax,  that  a  kiln  is  erected  to  burn  them  into  Lime; 
yet  that  specks  of  pyrites  are  seen  in  such  Limestone  Balls, 
and  some  shelly  balls,  are  all  pyrites,  found  at  that  ])lace, 
but  particularly  so  at  other  Collieries  to  the  NE  and  E,  as 
the  stratum  ranges,  E  of  Idle,  near  to  Calverley,  and  Fars- 
ley,  across  the  Air  to  the  S  of  Horsforth,  &;c.  I  very 
much  wish  that  your  Readers  and  Correspondents  in  these 
parts,  would  send  you  particulars  of  every  like  occurrence 
of  fossil  shells  in  the  Coal-measures,  as  being  a  very  cu- 
rious and  important  phienomenon  *.  1  am  yours.  Sec. 
Yorkshire,  15th  April  1812.  F.  O.  E. 

*  With  regard  ro  the  question,  p.  99,  line  IC,  whether  Red  Mitrl  \i  the 
immedi;.te  upper  stratum  to  the  Duriiam  mMg-iiesian  Lime  Rock,  I  would 
mention,  that  I  have  heard,  that  at  Hartlepool  there  is  a  Grit-stoue  Rock, in 
very  thin  lamina,  in  some  parts  ol  it,  and  others  take  a  jjood  polish,  perhaps 
owing  to  a  calcareous  cement. 
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LT.  Geological  Olsm-vations  on  the  County  of  Aiiiriyn,  and 
others  in  the  North-east  Pari  of  Ireland,  in  an  Attempt 
to  arrange  the  numerous  Facts,  stated  by  Dr.  William. 
Richardson  to  the  Royal  Irish  Academy,  and  to  the 
Royal  Society,  and  those  recently  published  in  the  Rev. 
John  Dueourdieu'ij  Statistical  Survey  of  Antrim,  by 
Dr.  William  H.  Drummond,  in  the  Preface  and  Notes 
to  his  Poem  "  The  Giant's  Causeway,"  &c.  and  to  refer 
each  of  them  to  one  of  four  principal  Strata  ;  separatmg 
such  as  belong  to  the  Alluvia :  with  incidental  Facts  and 
Obsermtions  respecting  other  Districts,  Mc.  Mc.  By  Mr. 
John  Farey  Senior ,  Mineral  Surveyo\. 

[Continued  from  p.  282.] 

Fourth, — i  MAY  now  I  think  proceed  to  mention,  th:it  I 
consider  Druniglass,  Dungannoa  or  Tyrone  Collieries,  at 
no  great  distance  from  the  SW  corner  ot"  Lough  Neagh, 
and  near  300  feet  I  believe  aVjove  ifs  level,  with  a  rapid  NC 
dip,  to  be  in  measures  above  the  great  Basaltic  Rock,  that 
under-iies  Lough  Neagh:  whether  these  Coal-measures 
form  a  limited  patch,  or  humnrock  on  the  western  slope  of 
my  grand  Trough  ?  or,  whether  they  are  the  exposed  part  of 
n)ore  extensive  carboniferous  strata,  covered  in  general  by 
alluvia  or  Bog  ?  I  submit  to  the  decision  of  the  able  ob- 
servers, which  1  am  so  glad  to  find,  that  our  sister  Island 
can  boast:  I  would  however  further  remark,  that  48  feet 
of  "  Clay  and  rubble  stones,"  being  found  on  the  Drum- 
glass  Coal-measures,  according  to  Mr.  W.  p.  246,  these 
alluvial  stones,  according  to  Mr.  G.'s  notes,  consisting  of 
rounded  Limestone,  Granite,  and  other  stones,  seem  to 
favour  the  latter  supposition,  especially,  as  Coal-measures 
are  intersected  and  shown  by  the  Blackwater  Valley,  for  half 
a  mile  above  Benbervin  Mill,  near  Clonfecle;  that  Coals 
have  been  dug  at  Maydown  |  m.  Ex)f  this,  that  near  Newry 
on  the  Kcady  Road,  a  substance  has  been  found  "  much 
resembling  Coal  in  appearance,"  though  "  in  a  primitive 
Country,"  Granite  being  found  at  Newry,  and  tliere  are 
appearances  within  half  a  mile  of  Banbridge  in  Down,  that 
induced  English  and  Scotch  Colliers  to  try  there  for  Coals, 
(Mr.  G.'s  Notes;)  all  tliis  I  think  ten»is  to  show,  that  the 
Coal-measures  S  of  Lough  Neagh  are  not  of  such  small 
extent  as  some  have  supposed,  though  much  concealed  by 
Gravel  and  Bog,  and  by  their  upper  strata  of  Whinstone_, 
Limestone,  &c.  probably. 

The 
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The  Ballycastle  Coal-measures  liiay  have  appeared  to 
Mr.  D.  to  be  elevated,  from  his  saying  p.  75,  that  "  4he 
Savdstove,  which  may  be  traced  from  the  southern  to  the 
northern  extremities  of  the  country,  and  which  seems  to 
be  the  body,  on  which  all  the  other  strata  rest,  is  here  out 
of  its  usual  level,  being  as  it  were  forced  up  from  its  na- 
tural place  and  hemmed  in  by  Basalt,  which  it  equals  in 
height :"  which  is  founded  it  will  be  seen,  on  the  supposed 
identity  of  sand-stone  (but  which  of  them  ?)  in  the  Coal- 
measures,  with  that  in  the  Red  Marl,  page  273  herein,  at 
the  SE  extremity  of  the  County.  I  think,  on  the  contrary, 
that  a  great  j'nalt  or  Gaw  might  be  traced,  from  somewhere 
near  the  mouth  of  the  Ballycastle  Valley*,  eastward  to  the 
coast,  and  that  the  corner  of  the  trough  and  of  the  Island 
beyond  this,  has  sunk  (or  the  other  been  raised,  who  shall 
say  which  ?)   very  many  hundred  feet. 

Dr.  Hanulton's  account  of  these  Coal-measures,  taken 
from  the  basset  edsjes  in  the  sea  cliffs,  for  they  have  no  deep 
shafts,  but  use  Gafleries  or  Drifts  only,  as  given  by  Mr.  D. 
p.  86,  is  as  follows;  viz. 

"  Ballycastle  strata,  above  and  under  the  present  working 
Coal,  at  Gobi  Mine,  by  John  Evans,  miner. 

Yds.     ft. 

Whinstone 20     0  This  is  the  same  stone  (see 

page  269,  herein)  as  the 
Basalt  of  Fair- Head,  and 
is  imperfectly  columnar. 

Floating  Slate 8     0 

Yellow  Freestone  ...   14     O 

Slate  and  Coal 7     0 

Hard  p;rav  Freestone  .30  O 
Present  workmgCoAL  1  ^  2 
Slate,  or  Coal  Seat .. .     0     2 

Coal O     2 

Boarding  and  Slate  . .  C  0 
White  Freestone  ... .   12     0 

Coat  and  Slate 10 

Gray  Freestone )2     O 

Shivery  Freestone  ...     7     O  Thus  far  the  disposition   and 

thickness  of  the  strata  ap- 

Carricd  forward   120     0       pear    to  be  marked    with 

*  Perhaps  this  fault,  in  one  or  more  straisjht  lines,  or  near  it,  may  range 
yet  further  south,  since  Dr.  R.  mentions,  tliat  "  the  Ffecstune  strata  on  the 
north-west  face  of  ilic  mountain  Bohul  Brcgagh,  above  Aidinoy,  afford  some 
indications  of  Laal." 

tolerable 


puLUshed  respecting  Antrim,  Berry,  ^c,  355 

Yds.    ft. 
.,    Brought  forward  120     0       tolerable  exactness,  so  far 

as  may  be  judged  by  look- 
ing at  the  face  of  the  pre- 
cipice. It  is  difficult  to 
observe,  with  accuracy,  the 
lower  strata,  because  of  the 
rubbish,  covered  with  an 
imperfect    vegetation,  to- 

Slate 0     2       ward  the  base  of  the  cliff. 

Yellow  Freestone  ...   10     O 

White  Lhnestone  ...  1  2  Grayish  Limestone,  abound- 
ing in  marine  Shells,  occurs 
hereabouts. 

Coal O     1  ^ 

White  Freestone ....     3     0 

Blue  Bind 1      2 

Sandstone  Bind   ....     1     2 
Main  Co«/,    covered 

by  the  Sea 6     0  This  is  not  known  to  the  pre- 

sent  workmen." 

Yards..  145     o\ 

In  the  above  account  by  Evans,  it  will  be  observed,  that 
Slate  means  Shale,  Freestone  means  Grit-stone,  in  the  lan- 
guage of  the  Derbyshire  Colliers,  and  that  the  Notes  in  the 
last  coknnn  seem  by  some  one  else,  whether  Dr.  H.  or 
Mr.  D.  does  not  appear. 

Mr.  Whitehurst  gives  no  measures  to  the  14  strata  which 
he  enumerates  (page  260) ;  and  the  order  and  denomina- 
tions so  materially  differ  from  the  above,  that  further  and 
more  precise  observations  seem  much  wanting,  in  the  lower 
part  of  the  series  particularly.  Mr.  W.  if  his  scale  has 
any  proportionality  in  it,  shows  the  Limestone  to  be  about 
eight  feet  thick,  and  calls  it  "brown,  containino;  no  marine 
shells:"  his  lowest  stratum  (under  a  considerable  space  of 
unascertauied  strata)  wholly  below  high  water,  he  calls 
*'  Millstone  Grit,  containing  quartz  pebbles,  perfectly  si- 
milar to  stratum.  No.  1,  in  the  Derbyshire  Section;"  my 
1st  Grit  Rock,  and  if  so,  is  a  very  coarse  Grit  or  Sandstone. 

Several  ivhynn-dykes  intersect  this  Coal-field,  five  of 
which  Dr.  R.  has  described  in  your  35th  vol.  p.  372, 
&c.  These  dykes,  all  here  have  the  nature  oi  faults,  \n 
depressing  the  strata,  on  the  west  side  (Dr.  R.  vul.  xxxv. 
p.  3/4)  ;  at  Whaley's  Folly  one  of  them  separates  bitu- 
minous or  blazing  Coal,  from  blind  or  non-inflammable 

Coal, 


J 
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Coal,  or  stone  Coal,  which  has  lately  becun  to  he  worked  : 
Ironstone  is  found  above  the  Coal  here,  Mr.  D.  p.  75  :  the 
dip  is  ea?v,  to  the  south,  p.  76  :  some  oi  the  levels  are  900 
yards  long  ;  a  bed  of  Coal  has  been  worked,  by  pumping, 
beiovV  the'level  of  the  sea,  p.  77:  100  men  are  daily  em- 
ployed in  these  works,  p.  78,  and  as  miglit  I  think  from 
their  number,  be  expected,  are  rather  "  lazy  and  indolent," 
p.  80.  Fuie  Potters'  Clay  is  found  near  Fair- Head,  Brick- 
claif,  excellent  Firestone,  Scythe-stones  of  the  best  quality 
and  Glass  Sand;  and  Quarries  of  excellent  Freestone  are 
wrought  in  these  measures,  pages  84  and  85.  Near  Bally- 
castle  there  is  a  Chalybeate  spring,  and  another  S  of  it 
near  Knocklaid  Mountain  :  and  an  aluujinous  vitriolic 
spring  near  Ballycastle,  p.  138. 

At  Brachaville  near  Coal-Island  northward   of  Dungan- 
rjQU  in  Tyrone,  the  measures,  according  to  Mr.  G.'s  Notes, 

are  as  follows  ;  viz. 

Yds.   ft.   in. 

Sand .  8  0  0 

Craw  Coa/,  with  metal  covering  it,  18  inches  2  0  0 

Clay  and  whit€  Stone,  Sec 8  0  0 

Coal 0  2  4 

Fire  Clav,  hard  Clay,  Black-  Bind,  and  white 

measures 17  0  0 

Main  Coal 2  0  0 


37     2     4 


Thirty  yards  deeper,  they  come  to  another  Coal  three  feet 
thick  (the  yard  Coal),  but  it  is  sulphureous  and  full  of  wa- 
ter, and  therefore  now  little  worked,  though  it  runs  regu- 
larlv  throuah  the  Country:  it  dips  one  yard  in  five  and  has 
a  ffood  root. 

Ijnder  the  west  facade  of  Fair- Head  NE  of  Ballycastle, 
Mr.  Daw,  when  visiting  Dr.  R.  found  idue  Limesto7ie, 
A  pp.  p.  SO,  which  furthc^r  shows  tht  variety,  in  the  lower 
and  unexplored  part  of  these  Coal-measures  ;  to  which  I 
think  may  probably  be  referred,  the  "  small  eruption  of 
while  Limestone  near  Templepairick,"  in  the  interior 
of  the  Basaltic  district,  App.  p.  25,  and  the  "similar 
eruption  near  Broughshane,"  p.  26 ;  of  the  first  of 
these  Mr.  D.  says,  p.  69,  that  from  the  quantity  of  silex 
which  this  stone  contains,  it  will  not  answer  for  making 
lime  ;  and  1  ifiink  it  vastly  more  probable,  that  these  are 
re'niains  of  the  lower  part  of  the  Coal-measures,  resting  on 
the  Basalt,  than  parts  of  its  understratum,  elevated  1200  feet 
or  more:  to  say  nothing  of  the  dissimilarity  of  the  sub- 
stances. 
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Stances.     The  "  micaceotis  Limestone  found  at  Toberbelly 
near  Ballycasile,  which  makes  good  Lime  for  mortar  or  for 
manure,  and  is  of  the  same  quality  with  that  ustd  at  Dal- 
mully  in  Scotland,"  Mr.  D.  p.  68,  probably  belongs  to  these 
measures.      The  gray  Limestone  commencing  at   Lough- 
gall  in  Armagh,  Mr.  D.  p.  39,  is  probably  that  extending 
to  the  neighbourhood  of  iVrmauh  Town,  already  ntentioned 
page  281  herein,  and  belongs  to  the  lower  part  of  the  Coal- 
measures,  on  the  great  Basalt  and  not  below  it.     The  notes 
of  Mr.  G.   represent  the  Coal  fie  Id  in  Tyrone,  as   bounded 
on   the   NW,  by  I>imestone  at  Ruchan  ;    that  Benbervin 
Castle  stands  on  Limestone  near  the  Blackwater  River  not 
far  from  Clonfecle,  and  that  three  or  four  alttrnaiions  of 
Limestone,  Freestone  and  Coal-shale  appear,  near  that  place  ; 
that  at  Desamartin   in  Deny,   there  are  very  large  lin)e- 
vvorks    in   a   bluish- gray    Rock    (not   white),  and    smaller 
quarries  of  the  same  sort  of  stone  at  Cookstown  in  Tyrone. 
The  Sandstone  which   occurs  "  between    Brouohshane 
and  Clough,  near  the  centre  of  the  County,"  Mr.  D.  p.  9I, 
probably   is   the   remains  of  the  lower  part  of  the  Coal- 
measures  below  the  Coal-scams  ;  and  so  may  the  same  in 
Rathlin  or  Raghery  Island,  Mr.  D.  p.  9I,    since  I  have  not 
heard  of  the  actual  existence  of  Coal  seams  there  ?,  a  point 
on  which  I  wish  information,   and    of  their  position  with 
respect  to  the  Basalt,  if  such  appear. 

Fijtii — Alluvia  or  Water-moved  and  worn  superficial  mat- 
ters, in  your  33d  volume,    page  199,  Dr.  R.  speaking  of  a 
tract  immediately  to   the  southward  of  Kells  and  Connor 
says,  "  we  here  find  a  district  near  four  miles  in  diameter, 
palled  the  Sandy  Braes  :  over  this  whole  space  the  basaltic 
stratification  has  been  carried  ojf,  and  the  operation   has 
reached   deep   into  a   very  singular  substratum,  a  reddish 
Breccia,  by  some  mineralogists  called  a  Porpliyry,  the  mass 
friable,  but    the   component  angular  particles  of  extreme 
hardness.     The  Hills,  of  which  this  little  district  is  full, 
^re  every  one  perfect  segments  of  spheres,  while  the  loftier 
basaltic  hills  that  surround  it,  preserve  their  characteristic 
form,  to  wit,  a  gradual  acclivity  on  one  side,  with  a  steep 
abruption  on  the  other."     In  Mr.  D.'s  A  pp.  p.  33,  Dr.  R. 
says  that  this  Breccia  is  an  excellent  material  for  Roads,  and 
frequently  contains  Opal;  at  p.  49,  nearly  the  same  is  re- 
.  peated  ;  to  me  notwithstanding,  the  evidence  seems  defec- 
tive, of  these  kuowls  belonging  to  any  regular  stratum,  but 
the  probabdity  much  stronger,  of  what  i\lr.  D.  states,  page 
34  J  viz.  that  they  are  Granel,  (or  rather  I  should  say,  ruh- 
ble  knowls,  the  stones  being  angular,  of  extraneous  alluvia), 

and 
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and  he  considers  them  as  allied  to  the  gravelly  ridges,  com- 
mon in  the  south  of  the  Count}',  p.  34,  particularly  that 
extending  from  Dunmurry  to  near  Magheragall  church, 
p.  24. — T  should  inquire,  does  this  sino;ular  breccia  appear 
in  a  ring,  at  the  foot  of  the  hills  surrounding  the  denuda- 
tion? as  it  ought  to  do,  and  pass  under  them  on  all  sides? 
and  what  is  the  stratum  under  these  knowls  ? ;  in  short  I 
fear,  that  the  Doctor's  zeal  has  here  led  him  a  little  too  far, 
in  applying  a  favourite  theory  :  while  in  enforcing  the  fact, 
of  a  denudaiing  agent  having  very  generally  acted  from 
above* y  in  his  district  (vol.  xxxiii.  p.  204),  he  seems  not 
to  have  been  aware  of  one  of  the  most  conclusive  evidences 
of  its  truth;  that  of  faults  or  depressions  of  the  strata  not 
»  occasioning  a  corresponding  step  or  inequality  in  the  surface  ! 
and  though  much  struck  with  the  derangement  of  30  or 
40  feet  in  the  face  of  the  facade  near  Port  Spagna,  vol. 
xxxiii.  p.  106  and  197,  vol.  xxxv.  p.  371,  and  others  in  the 
Coal  district,  pages  372  to  374,  it  does  not  seem  to  have 
occnrred  to  the  Doctor,  to  have  traced  any  of  the  lines  of 
these  faults  from  the  edge  of  the  cliff  and  ahng  the  surface 
of  the  la7id,  as  in  the  Coal  district  would  easily  be  done  by 
the  information  of  the  Colliers,  as  to  where  they  have 

*  Dr.  Drummond,  on  the  Very  incontestable  evidence  Tvhich  Dr.  R.  has 
advanced  ro  prove,  not  from  a  solitary  spot  but  from  a  Coast  of  60  miles  in 
length,  and  the  greater  part  of  ike  surf  ace  of  the  country  which  it  bounds,  that 
a  ferce  artii.g  fmm  aLave.  h.-v5  torn  or  carried  off  the  greater  part  of  the  upper 
strata  (and  into  which  evidence  Dr.  D.  carefully  declines  entering',  treats 
the  Reader  of  his  Poem  with  the  following  remark :  "  What,"  says  he  "  this 
cause  was,  the  Doctor  leaves  his  readers  to  conjecture,  and  he  is  decided  that 
it  was  neither  fire  nor  water.  Was  ihe  tail  of  Whiston's  comet  the  besom 
of  destruction,  with  which  our  valleys  were  swept?" — All  this,  and  much 
more  that  precedes  and  follows,  may  serve  to  amuse,  and  to  prove,  how 
much  easier  it  is  to  give  mineralogical  names  to  substances,  without  hesitation 
assic^n  their  order  of  superposition,  unsight,  unseen,  according  to  ''The 
Geognosy,"  and  to  write  verses,  than  it  is  to  make  Geological  observations, 
and  to  reason  thereon,  in  the  able  manner  that  Dr.  Richardson  has  done. 

Though  compelled  thus  again  to  flatter  Dr.  R.,  as  he  is  pleased  to  term  it, 
in  Mr.  D.'s  App.  p-51, 1  cannot  ackiiov.'ledge  much  fresh  obligation,  on  ac- 
*-^ount  of  his  inventing  a  denudating  cause ^br  me,  of  which  I  never  spoke 
or  tl-.ought  in  my  life!  and  there  publishing  it,  viz.  "  that  one  of  the  diminu- 
tice  and  nev  iy  discovered  Planets  has,  in  some  of  its  revolutions,  come  so 
near  to  our  Globe,  as  to  have  changed  the  direction  of  gravitation,  and,  in 
its  rnvid  ]rr'>f;r'css  rlcse  tn  our  surface,  to  have  carried  ofFthe  materials  we  now 
mi.'a;"'  an  opinion,  so  demonstrably  contran-  to  the  possible  reciprocal  actions 
of  Plnneio  on  each  other,  or  of  Cornels  on  Planets,  that  I  should  be  truly 
ashamed  of  it,  and  introduce  it  here,  only  to  disavow  it;  wisln"ng  nov.',  as  I 
have  done  i.t  my  Derbyshire  Report,  to  employ  myself  with  facts  and  visible 
effecis,  a:;d  adjourn  the  discussion  of  causes,  perhaps,  until  Dr.  R.  shall  have 
mere  extensivtiv  succeeded,  in  silencing  the  supporters  of  false  theories, 
against  which  he  has  so  nobly  commenced  hostilities:  —now  and  then  I  may 
perhaps  find  opportunity,  to  furnish  him  with  a  little  ammunition,  from  xnj 
stores. 

easily 
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proved  these  beneath,  (coufirmation  of  which  might  be 
easily  obtained,  from  the  principles  laid  down  in  my  Der- 
byshire Report,  i.  12y,  and  your  :53d  vol.  p.  263),  and  to 
have  shown,  that  none  of  these  derancrements  materially 
affect  the  form  of  the  surface,  but  that  what  remains  to 
complete  the  pile  on  the  sunk  side  of  a  fault,  is,  as  in  the 
case  of  the  numerous  hummocks,  the  proper  and  undis- 
turbed upper  strata,  that  on  the  other  side  the  line  of  fault, 
are  carried  off  and  gone  ! ;  all  this  I  cannot  doubt  but  he 
might  have  shown,  from  my  nndeviatiuo-  experience,  and 
that  of  all  the  many  practical  Colliers  wiUi  whom  I  have 
conversed :  but  I  caution  Dr.  R.  against  suffering  modern 
ilips  of  piles  of  strata^  either  into  the  Sea  or  the  valleys, 
from  being  unfairly  urged  as  objections  to  this  most  asto- 
nishing and  important  Geological  fact,  with  which  I  be- 
lieve no  theory-maker  before  my  time  was  acquainted,  or 
if  so,  they  seem  culpably  to  have  suppressed  it. 

On  a  subject  connected  herewith,  i  cannot  help  again 
lioticing  the  seeming  inconsistency  of  Dr.  R.  with  respect 
to  the  slight  Tablets  of  hard  Strata,  if  not  '*  Stony  ridges," 
to  be  seen  and  most  assiduously  attended  to,  in  surveying 
denudated  districts,  as  I  have  mentioned,  vol.xxxiii.  p.  ^6-2  ; 
and  which  he  seems  fully  to  admit,  in  the  mention  of  these 
stony  ridges,  vol.  xxxiii.  p.  107  and  109  :  and  their  effects 
on  the  outlines  of  the  summits,  or  dorea,  of  long  ridges, 
Mr.  D.'s  App.  p.  43  :  and  again,  "  the  form  of  our  surface, 
and  the  shapes  of  our  hills,  depend  more  than  we  are  aware 
of,  on  the  materials  composing  them  "App.  p.  49:  and 
yet^  the  improper  manner  of  expressing  the  3d  of  Dr.  R.'s 
Geological  facts  (vol.  xxxiii.  p.  112)  "  and  our  sii.rface  it- 
self are  unconnected  with,  and  unaffected  by  the  arranore- 
ment  of  the  strata  below  them,"  remains  yet  uncorrected, 
and  in  Mr.  D.'s  App.  p.  40,  Dr.  R.  even  says,  that  an  ob- 
server '*  finds  the  arrangements  of  the  component  strata 
have  not  the  slightest  influence  on  ih^  form  of  our  surface  : 
that  its  figure  is  governed  by  their  removals,  not  their  po- 
sitions ;  that  the  materials  which  once  formed  it,  have  been 
carried  off  irregularly  and,  for  aught  ice  can  see,  caprici- 
ously." What !  could  not  the  writer  discover  indelible  marks 
of  infinite  wisdom  rather  than  caprice,  in  the  almighty  sculp- 
tor of  the  Antrim  stratified  block  ?  (to  use  his  own  excellent 
metaphor,  App.  p.  41,  46,  &c.),  which  has  so  fashioned 
Its  diversified  or  "  collivallian  "  surface,  that  scarcely  any 
part  thereof  can  be  found,  without  a  connected  descent  for 
all  the  waters  from  its  surface  ! 

The  stony  Ridges,  or  edges  and  parts  of  the  tops,  of  harder 
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strata  than  the  general  mass,  which  I  have  mentioned  above, 
would  well  employ  the  attention  of  Dr.  R.  and  other  ob- 
servers in  Antrim,  where  I  think,  while  inspecting  Mr.  D.'s 
Alap,  that  I  can  perceive  clearly  their  influence,  in  sepa- 
rating the  long  and  wide  stripes  of  Bog,  with  which  the 
western  side  of  that  County,  from  Lough  Neagh  north- 
ward, is  unfortunately  encumbered  :  and  that  such  stony 
ridges,  might  be  traced  northward  to  the  top  of  the  cliff, 
and  into  its  face,  to  the  facade  which  Dr.  R.  has  so  well 
described  vol.  xxxiii.  p.  104. 

The  readers  of  your  36th  volume,  p.  361  and  437,  will 
have  noticed,  besides  some  impoitant  facts,  as  to  the  natural 
history  of  the  extensive  Bogs  or  Peat  Mosses  of  Ireland, 
that  our  legislature  had  seriouslv  entered  on  a  scheme  for 
effectually  draining,  in  orderto  aid  the  cultivation  of  the  main 
of  such  Bogs  :  and  T  embrace  the  opportunity  here  of  men- 
tioning, that  Dr.  William  Richardson,  having  long  turned 
his  attention  to  these  Bogs,  and  to  the  making;  of  accurate 
observations  and  discriminations,  as  to  the  causes  and  na- 
ture of  Bogs  and  Fens,  and  the  different  steps  to  be  taken 
for  the  improvement  of  each,  some  time  ago  prepared  a 
Jong  and  excellent  Memoir  on  the  subject,  which  is  now 
printing  (for  the  first  time)  in  the  numbers  of  the y^^ria^Z/Mra/ 
Magazine*  (published  by  V.  Griffiths,  No.  1,  Paternoster 
Row),  in  which  nearly  the  whole  of  the  most  expensive 
steps  now  pursuing  under  the  Act  of  Parliament  for  the 
above  purpose,  are  decidedly  and  as  I  think,  justly  con- 
demned, as  useless  and  indeed  hurtful  some  of  them,  if  per- 
sisted in  :  it  is  a  subject  that  has  fallen  somewhat  under  my 
cognizance,  ever  since  the  quackeries  of  the  laie  Mr.  Elking- 
ton  first  engrossed  the  public  attention,  and  on  which  I  have 
enlarged  rather,  in  the  chapter  on  Draining  in  the  remaining 
part  of  my  Derbyslnre  Report,  now  in  the  press. 

I  should 

*  Dr.  R.  wil!  excuse  my  correcting'  an  inaccuracy  in  vol.  x.  p.  67,  of  this 
work,  in  mentioning  the  Fens  of  Bedfurdikire,  since  there  are  none  sucij. 
The  name"  Bedford  Level  of  the  Fens,"  situate  in  Cambridgeshire,  a  great 
many  miles  from  Bedfordshire,  and  so  called  in  compliment  to  an  Earl  of 
Bedford  who  patronized  their  embank. nent  and  drainage,  has  probably 
misled  the  Doctor,  as  it  has  before  done  others. 

Among  the  impor:ant  facts  -.vith  respect  to  the  Irish  Bogs  which  Dr.  R. 
gives  us,  is  that  of  their  not  immediately  resting  upon  Clay  or  Marl,  as  re- 
presented vol.  xx5:vi.  p.S67,  371,  and  44;5;  but  that  in  every  one  of  the  nu- 
merous places  which  he  had  cx;imined,  "  a  tough,  viscid,  ponderous,  and 
whitish  Eartli,  which  wlien  analysed  (says  he)  by  my  scientific  College 
friends  (in  Dublin)  gave  ei^lity-fhree  parts  nf  sUex,  sixteen  of  Jlumiue,  and 
one  of  oxide  of  iron."  Agr.  Mag.  vol  x  p.  81  and  1'14,  was  found  immediately 
under  the  pea::  and  which  confirms  the  ol>scrvaiions  of  Mr.  Wm.  Smith 
and  myself  during  near  20  years  past,  that  though  Fens  and  Marshes,  and 
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T  should  not  quit  the  Jlluvia  of  Antrim  without  men- 
tioning, thai  Mr.  i).  p.  21,  represents  a  clayey  IVIiynstone 
Gravel  as  prevalent  on  the  plains  and  valleys.  That  a  con- 
siderable tract  of  alluvial  Saiid  is  found  at  Shane's  Castle 
and  other  parts  of  the  shores  of  Lough  Neagh,  p.  24  and 
111:  and  \\  hf.ncc  probably,  the  variegaied  Calcedony  pebbles^ 
p.  1 10,  are  derivd  :  a  clavev  Gravel  near  theCrumlin  River, 
two  miles  from  its  mouth,  contained  a  mass  of  partly  petri- 
fied wood  weiohinw  700  lbs.,  the  outside  beinc;  stone  and 
parts  of  the  interior  still  wood,  Mr.  Barton,  p.  51  and  100; 
at  Tradubach  Bay  on  Lough  Nt-agh,  a  piece  sveighing 
200 lbs.,  wood  outside  and  stone  vviiliin,  Mr.  B.  p.  99  ;  at 
Ahaness  i  m.  S  of  the  river  Glenavy,  a  piece  150  lbs. 
weight,  now  probably  in  the  Museum  of  Trinity  College, 
Dublin,  Mr.  B.  p.  96,  and  Mr.  D.  p.  109,  Note,  On  t"he 
Six- mile  River  two  miles  from  Lough  Neagh,  specimens 
are  found,  as  much  as  a  man  can  carry,  the  outsides  of  w  hich 
are  wood,  Mr.  D.  p.  55,  and  in  other  places  wood  which 
has  undergojie  no  change,  Mr.  B.  p.  59;  specimens  of 
petrified  wood  being  found  in  Gravel,  eight  or  ten  miles  di- 
stant from  Lough  Neagh,  Mr.  B.  p.  103  :  see  also  Mr.  D.'s 
account  of  the  above,  pages  105  to  ill.  Lapis  syringoides 
are  found  in  Derry  on  the  shore  of  the  Lough,  Mr.  B.  pages 
74  and  75,  perhaps  the  petrified  Coralites  oi'  Mr.  D.  p.  109. 
Hazel  Nuts  petrified,  are  thrown  up  occasionally,  by  the 
waves  of  the  Lake  or  Lough,  Mr.  D.  p.  109  and  110,  but 
whose  wafers  are  denied  the  wonderful  properties  which 
ignorance  and  credulity  had  assigned  them  :  Mr.  B.  shows, 
p.  l.'^O,  that  the  petrified  wood  is  not  so  generally  Holly, 
as  had  been  asserted.  At  Ahaness  a  stratum  o^ hitmninated 
Wcod  under  blue  and  red  Clay  is  found,  Mr.  B.  p.  97  and 
130,  and  in  other  places  bordering  on  the  Lough,  Mr.  D. 
p.  90. 

some  Valley  Bogs,  rest  on  Clay  or  any  other  substances,  withixi  the  Level 
of  the  obstructions  to  the  retreat  of  th«?  Waters  ivhich  occasioned  them,  yet 
real  Bogs  and  Mosses  such  as  those  in  Derbyshire  (which  I  firs:  examined 
'hear  Buxton,  in  1797)  perhaps  invariably,  rest  on  Sand,  Grit-stone,  or  sandy 
loam,  as  mentioned  iu  my  Derbyshire  Report  i.  SU7,  tiOS  and  Slii;  and  in 
•which  respect,  the  present  aquatic  vegetables  of  i.ur  Bogs,  seem  to  difFer  ma- 
terially from  'lie  immense  subaqueous  crops  or  extinct  races  ffplur.ls,  which 
occasioned  our  CocU-seums ;  which,  accoiding  to  my  extensive  observ'ations 
and  inquiries  among  the  pr;'.ctically  informed  on  this  subject,  invaiiably  rest, 
immediately  (however  thin  it  may  be),  on  inf'isible  or  Fur-Clay  in  some  of 
its  various  states  of  induration  and  perfcciion,  as  mentioned  in  my  Report  i. 
p.  179;  and  into  which  fact  I  liope  that  Dr.  R.  will  mniutely  inquire,  in  the 
Collieries  of  Antrim  and  Tyrone,  &c.:  as  dlso,  what  is  the  exact  direction  of 
all  the  sli)ies  or  leugth-way  vertical  joi;.ts  in  the  (!o;il-3eams,  in  i  hose  various 
Collieries?  Do  they  range  USE  and  V\''>{VV,  as  in  and  near  Derbyshire  (Re- 
port i,  181),  or  in  any  other  invariable  direction? 
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A  Quartz  Crystal  weighing  30  lbs,  was  found  in  loose 
earth,  probably  alluvial,  on  Knocklaid  Mountain  S  of  Bally- 
castle,  Mr.  B.  p.  1  78  and  209,  and  another  weighing  2  lbs. 
2  oz.,with  numerous  smaller  ones,  on  the  alluvial  shores  of 
Lough  Neagh,  with  Mocoa  stones,  Cornelians,  at  the  SE 
corner  of  the  Lough  in  particular,  Mr.  B.  p.  78,  105,  and 
173;  Topazes  and  Amethysts,  p.  175,  and  some  of  the  last 
species  oF  stone  at  13  w.  distant  from  the  Lough,  Mr.  B. 
p.  172. 

''  Limestone  Gravel  exists  in  many  parts,  at  Ballinderry 
near  the  Corn  Mill  in  the  River  Dumart,  also  at  Porimore 
Park  in  the  parish  of  Glenavy,"  Mr.  D.  p.  68. 

I  cannot  dismiss  the  valuable  statistical  Survey  of  An- 
trim, without  lamenting,  that  Mr.  Dubourdicu  has  not  ad- 
ded a  copious  atphaheiical  Index  to  it,  which  would  greatly 
have  increased  its  usefulness,  as  the  depository  of  so  many 
facts  interesting  to  the  Naturalist  and  GEconomist. 

Dr.  Drunmiond  announces,  (preface  p.  xxvii)  that  his 
friend  Dr.  Mac  Donnel  has  in  hand  a  work,  giving  a  de- 
tailed and  satisfactory  account  of  the  mineralogy  of  the 
County  of  Antrim  :  to  this  gentleman,  I  may  hope,  that 
some  things  herein  may  not  prove  devoid  of  interest  and 
use, 

I  am,  sir, 

Your  obliged  and  very  humble  servant, 

12,  Upper  Crown  Street,  Westmmster,  JOHN  FaREY  Sen. 

March  25,  18:2. 


LiL  Description  of  an  improved  Pump  for  raising  the 
IVuter  while  Shafts  or  Pits  are  sinking.  By  Mr. 
William  Brunton,  of  Butterley  Iron  Works,  Derby- 
shire*. 

Sir,  a  beg  leave,  through  vou,  to  lay  before  the  Society 
for  the  Encouragement  of  Arts,  Manufactures  and  Com- 
merce, drawings  of  a  pump  upon  an  improved  construction, 
for  the  purpose  of  raising  water  from  pits,  whilst  they  are 
sinking.  Before  1  enter  upon  an  explanation  of  my  plan,  it 
will  be  requisite  to  state  those  inconveniences  arising  from 
the  common  mode,  which  are  intended  to  be  obviated. 

First,  as  it  is  necessary  for  the  pumps  whilst  sinking,  to 
be  always  working  upon  air,  that  the  water  may  be  kept 

*  Vrom 'tra>isarti"»s  of  the  Sorielj/X"^  the  Eiinuf'frrhent  nf  Axis,  Manu- 

fdrtniesi-and  Commeice,  for   18il. ^'Ihe  silver  nuci.il  of  the  Society  was 

voted  to  Mr.  Bruncyn  for  diis  co;iimuiacation. 
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very  low  in  the  pit,  the  engine  of  course  frequently  goes 
too  fast,  and  carries  up  by  the  violence  of  the  current  small 
pieces  of  stone,  coal,  or  other  substances,  and  lodges  ihem 
above  the  bucket,  which  must  considerably  retard  the 
working  of  the  pump^  and  wear  the  leather. 

Secondly. — When  the  engine  is  set  to  work,  (after  hav- 
ing been  stopped  whilst  working  upon  air,  and  consequently 
a  quantity  of  air  remaining  in  the  suction-pipe,  with  the 
small  stones,  &c.  deposited  on  the  valves  of  the  bucket,)  it 
often  happens  that  the  compressure  of  the  air  by  the  descent 
of  the  bucket  is  not  sufficient  to  overcome  the  weight  of 
the  bucket  valves  so  loaded  with  rubbishy  and  the  column 
of  water  in  the  stand  pipes,  the  pump  is  hereby  prevented 
from  catching  its  water;  the  usual  remedy  for  which  is,  to 
draw  the  bucket  out  of  the  working  barrel,  until  a  quantity 
of  water  has  escaped  by  its  sides,  and  displaced  the  air. 
Observe  here,  that  this  often  happens  from  the  unnecessary 
maLHiitude  of  the  space  betweeti  the  bucket  and  clack. 

Thirdly. — The  pumps  are  suspended  in  the  pit  by  capstan 
ropes,  for  the  purpose  of  being  readily  lowered  as  the  pit  is 
sunk;  the  stretching  of  the  ropes  (especially  when  sinking 
in  soft  strata)  occasions  nuich  trouble,  by  suffering  the 
pumps  to  choke;  but  the  most  serious  evil  is,  that  the 
sinkers,  in  shifting  the  puujps  from  one  place  to  another, 
throw  them  very  far  out  of  perpendicular,  thereby  causing 
immense  friction  and  wearing  in  all  the  pans  ;  besides  en- 
dangerincr  the  whole  apparatus,  by  breaking  the  bolts  and 
stays,  and  straining  the  joints. 

Fourthly. — As  the  pumps  sink,  the  delivering  pipe  at  the 
top  is  raised,  by  putting  on  short  pipes,  generally  about  a 
yard  at  a  time,  which  occasions  many  stoppages  and  much 
hinderance  in  the  work. 

Having  an  engine  pit  to  sink  at  Codnor  Park  Colliery, 
Derbyshire,  belonging  to  the  Butterley  Iron  Company,  I  en- 
deavoured to  obvuite  the  difficulties  stated  ;  and,  first,  for 
tlie  purpose  of  preventing  tlie  pumps  working  too  tnuch 
upon  air,  I  consuucted  a  working  barrel,  (which  in  this 
case  was  nine  inches  diameter,)  with  a  side  pipe  three  inches 
diameter,  connected  therewith  by  an  opening  at  the  top  and 
bottom;  also  at  the  upper  end  of  the  side  pipe  I  fixed  a 
valve,  so  as  to  slide  over  and  shut  the  communication  with 
the  working  barrel,  ibe  stenj  of  the  valve  by  which  it  is  re- 
gulated, passing  through  a  stuffing  box,  and  by  letting  a 
quantity  of  water  return  through  the  side  pipe,  to  the  bot- 
tom of  the  working  barrel,  (lire  men  at  the  bottom  regu- 
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latlng  the  valve,  so  that  the  pump  takes  the  water  as  it 
comes,)  very  little  rubbish  is  then  taken  into  the  pump, 
and  much  wear  and  tear  of  buckets  prevented. 

Secondly. — I  also  by  this  valve  and  side  pipe,  preclude 
the  necessity  of  ever  drawing  the  bucket  to  displace  the  air. 
The  clack  piece  was  made  as  small  as  possible,  and  the 
clack  with  its  gearing  very  low,  in  order  to  have  as  little 
space  as  possible  between  the  bucket  and  the  clack.  The 
clack  as  represented  in  the  drawing,  possesses  the  advantages 
of  being  easily  caught  by  the  clack  hook,  in  case  of  bemg 
under  water.  The  ring  prevents  it  from  oversetting,  and 
thereby  fastening  itself  in  the  pumps,  and  the  valves  are 
very  easily  repaired  by  unscrewing  the  cross-bar,  which 
admits  of  iheir  being  taken  off  and  replaced. 

Thirdly. — I  avoid  the  inconvenience  of  suspending  the 
pumps  by  ropes,  by  forming  the  suction-pipe  in  two 
pieces,  one  inner  and  outer  pipe  ;  the  outer  pipe  is  bored  for 
about  six  inches  in  length,  and  the  inner  one  turned  cylin- 
drically  to  fit  it ;  they  slide  into  each  other,  the  whole 
length  of  a  regular  pipe,  viz.  nine  feet ;  and  they  are  made 
tight  by  collars  of  leather,  surrounded  by  a  cup  filled  with 
water  and  clay.  The  pumps  are  supported  at  proper  di- 
stances, so  as  to  suit  the  length  of  the  pipes,  by  beams,  and 
across  those  are  other  beams  upon  which  the  flanches  of 
the  pipes  rest ;  these  last  are  not  fastened  by  any  bolt,  in  or- 
der that  they  may  be  readily  removed;  the  pumps  by  these 
means  remain  stationary,  and  the  suction-pipe  lengthens  as 
the  pit  is  sunk,  until  it  is  drawn  out  to  its  full  extent. 
The  whole  column  is  then  lowered  to  the  next  flanches, 
and  another  pipe  is  added  to  the  top  ;  the  lower  end  of  the 
suction  pipe  is  formed  somewhat  like  a  crank,  in  order 
that  the  sinkers,  by  turning  it  round  upon  the  other  pipe, 
may  move  it  from  one  place  to  another,  and  so  prevent  the 
necessity  of  sinking  immediately  under  it. 

Fourthly. — The  pumps  being  stationary  as  above  stated, 
the  pipe  at  the  top  will  of  course  deliver  the  water  at  the 
same  level  at  all  times,  and  instead  of  being  obliged  to 
lengthen  the  column  every  yard  sunk,  it  will  only  be  ne- 
cessary every  nine  feet. 

By  sinking  the  pit  above  mentioned  in  the  manner  I 
have  slated,  the  whole  of  the  difficulties  so  generally  com- 
plained of  were  obviated,  the  safety  of  the  workmen  em- 
ployed greatly  increased,  and  much  time,  labour,  and  ex- 
pense saved.  If  the  above  should  appear  to  the  Society 
deserving  of  their  notice  and  patronage,  or  the  publishing 
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of  it  calculated  for  utility,  they  will  thereby  highly  gratify 


and  oblige 


Their  most  obedient  humble  servant, 

W.  Brunton, 


Butterley  Iron  Works,  Derbyshire,  En^ inecr. 

'  Oct.  20,  181  o'.  ^ 


To  C.  Tat/lor,  M.D.  Sec. 


ExpI.afWfio7?of(he  Drawinirsof  Mr.  William  Brunton's 
_    improved  Pump,  for  Mi?ii?ig,  and  Sinking  Shafts.     Plate 
Vin.   fig.   I,  3,  3,  4,  3,  6. 

Fig.  1,  is  a  section  of  a  shaft  or  pit,  with  the  pump  fixed 
in  it;  it  is  cast  in  lengths  of  nine  feet  each,  screwed  together 
bv  flanches,  and  supported  by  beams  extending  across  the 
pit,  (as  shown  in  the  plan,  fig  6,)  short  pieces  are  laid  across 
these,   with    half  circular  holes  in  them  ;  these  being  put 
round  the  pump,  just  beneath  a   flanch,  sustain  the  pump 
firmly,  but  mav  quickly  be  removed  when  it  is  required  to 
lower  the  pumps  in  the  pit ;  and,  as  they  are  not  fastened, 
they  do  iiot  prevent  the  pumps  being  drawn  upwards  ;  A, 
fig.  1,  is  the  door  which  unscrews,  to  get  at  the  lower  valve 
or  clack  of  the  pump ;  this  is  more  clearly  explained  in  the 
enlarged  section,  fig.  2;  where  A  has  the  same  designation. 
B,  fi<r.  2,  is  the  working  barrel,  with  the  bucket  D,  work- 
ing in  it;  E  is  the  clack,  also  shown  enlarged  in  figs.  3  and 
4  ;  F  is  the  suction    pipe,  and  GG,  the  moveable  length- 
ening piece  ;  this  shdes  over  and  includes  the  other,  as  in 
fig.  2,  when  the  pump  is  first  fixed;  but,  as  the  pit  is  sunk, 
it  slides  down  over  the  pipe  F,  to  reach  the  bottom,  as  in 
fig.  1  ;  the  outside  of  the  inner  pipe  F,   is  turned  true  and 
smooth,  and   the  inside  of  the  outer  pipe  G,  at  the  upper 
end,  is  bored  out  to  fit  it;  the  junciion  is  made  perfect  by 
leathers  placed  in  the  bottom  of  the  cup,  an,  which  holds 
water  and  wet  clay  over  them,  to  keep  them  wet  and  plia- 
ble,  and   consequently  air-tight;  the  lower  extremity   of 
the  suction  pipe  G,  terminates  in   a  nose,   pierced  with  a 
number  of  small  holes,  that  it  may  not  take  up  the  dirt ; 
this  nose  is  not  placed  in  a  line  with  the  pipe,  but  curved 
to  one  side  of  it,  so  as  to  describe  a  circle  when   turned 
round  ;  by  this  means  the  sinkers  can  always  place  the  nose 
in  the  deepest  part  of  the  pit,  as  shown  in  fig.  1  ;  and  when 
thev  dig  or  blast  a  deeper  part,  they  turn  the  nose  about  into 
it,  the  sliding  tube  lengthening  down  to  reach  the  bottom 
of  it ;  by  this  means  there  is  never  a  necessity  to  set  a  shot 
for  blasting  so  near  the  pump  foot,  as  to  put  it  in  any  dan- 
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ger  of  being  injured  by  the  explosion,  as  is  the  case  in  the 
common  pump  ',  in  which  this  danger  can  only  be  avoided 
by  moving  the  j)ump  toot  to  one  side  of  the  pit,  which  ne- 
cessarily throws  the  whole  column  of  pumps  out  of  the 
perpendicular. 

The  construction  of  the  clack  is  explained  bv  figs.  3  and 
4,  the  former  being:  a  section,  and  the  latter  a  plan  ;  LL  is 
a  cast-iron  rino;,  fitting-  into  a  conical  seat  in  the  bottom  ot 
the  chamber  of  the  pump,  as' shown  in  fig.  2  ;  it  has  two 
stems  //  rising  from  it,  to  supj)ort  a  second  iron  ring  MM  ; 
just  beneath  this,  a  bar  m  extends  across  from  one  stem  to 
another,  and  has  two  screws  tapped  through  it ;  these  press 
down  a  second  cross-bar  «,  which  presses  the  leather  of  the 
valves  down  upon  the  cross-bar  of  the  ring  L,  and  this  holds 
it  fast,  forming  the  hinge  on  w  hich  the  double  valves  open, 
without    the  necessity   of  making  any  holes  through  the 
leather  as  in  common  ;  but  the  chief  advantage  is,  that  by 
this  means  the  clack  can  be  repaired,  and  a  new  leather  put- 
in  in  far  less  time  than  at  present,  an  object  of  the  greatest 
importance  ;  for,  in  many  sit\iations,   the  water  gathers  so 
fast  in 'the  pit,  that  if  the  clack  fails  and  cannot  be  quickly 
repaired,  the  water  rises  above  the  clack-door,  so  as  to  pre- 
vent any  access  to  it,  and  there  is  no  remedy  in  the  common 
pump  but  drawing  up  the  whole  pile  of  pumps,  which  is  a 
most  tedious  and  expensive  operation.     In  Mr.  Brunton^^s 
pump,  the  clack  can  at  any  time  be  drawn  out  of  the  pump, 
bv  first  drawincr  out  the  bucket,  and  letting  down  an  iron 
prone,  fig.  5,  which  has  hooks  on  the  outrides  of  its  two 
poinfs  ;  this  when  dropped  down  will  fall  into  the  ring  M, 
and  its  prongs  springing  out,  will  catch   the  underside  and 
hold  it  fast  enough  to  draw  it  up.     Another  part  of  Mr. 
Brunton's  improvement  consists  in  the  addition  of  a  pipe 
H,  fig.  2,  which  is  cast  at  the  same  tim.e  with  the  barrel, 
and  communicates  with  it  both  at  the  top  and  at  the  bot- 
tom, just  above  the  clack  ;  at  the  upper  end  the  pipe  is  co- 
\'ered  bv  a  flat  sliding  plate,  which  can  be  moved  by  a  small 
rod  b,  passing  through  a  collar  of  leather;  the  rod   has  a 
communication  by  a  lever,  so  that  the  yalve  can  be  opened 
or  shut,  by  the  men  in  the  bottom  of  the  pit  ;  the  object 
of  this  side  pipe  is,  to  let  down  such  a  proportion  of  the 
water  which  tlie  pump  draws,  as  will  prevent   the  pump 
drawintj  air;  though  of  course  the  motion  of  the  engine 
will  be'so  adapted,  as  not  to  require  a  great  proportion  ot 
the  water  to  be  thus  returned  through  the  side  pipe;  yet  it 
will  not  be  possible  to  work  the  engine  so  correctly,  as  not 
^0  draw  some  air  without  this  contrivance  ^  and  if  it  does, 

it 
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it  draws  up  much  dirt  and  pieces  of  stone  into  the  punip, 
besides  causing  the  engine  to  work  very  irreiiularly,  in  con- 
sequence of  partially  loosing  its  lojfd  every  nnie  the  air  en- 
ters the  pump.  Another  use  of  the  side  pipe  is,  to  let 
down  water  into  the  chamber  of  the  clack  to  fill  it,  when 
the  engine  is  first  set  to  work,  after  the  pumps  have  been 
standing  still,  and  the  lower  part  of  the  barrel  and  chamber 
empty. 


LTII.  Further  Remarks  on  a  Case  of  Injury  of  the  Erai?i. 

To  Mr.  Tilloch, 

Sir,  J-n  the  166th  number  and  117th  page  of  your  valu- 
able Magazine,  you  did  me  the  honour  to  insert  some  notes 
of  a  case  of  an  affection  of  the  brain,  the  consequence  of 
local  injury  to  the  head,  that  came  under  my  care,  in  which  I 
particularly  mentioned  the  symptoms,  the  treatmentj  and  the 
favourable  state  in  which  the  patient  James  Thomas  was  at 
the  tinie  I  wrote  and  sent  it  you.  A  very  short  time  after 
that  he  had  a  relapse  quite  as  severe  as  the  former ;  and  as 
the  former  was  published,  I  thought  it  right  that  the  latter 
should  be  published  also  as  a  supplement  to  it,  and  for 
this  reason  I  have  laid  it  before  you. 

James  Thomas  continued  to  get  better  and  to  recover 
very  rapidly,  until  the  22d  of  February,  when,  without  any 
apparent  cause,  he  was  taken  so  ill  as  to  oblige  him  to  re- 
tire to  bed.  He  sent  to  desire  1  would  see  him.  I  did  so  ; 
and  when  I  got  to  the  house,  I  found  him  remarkably 
weak,  so  that  he  could  scarcely  move  himself  in  any  di- 
rection, but  no  part  of  his  body  was  paralysed  :  he  spoke 
with  difficulty,  and  articulated  very  badly,  so  much  so,  that 
I  could  not  understand  much  of  what  he  said  :  he  lay  moan- 
ing in  the  bed,  and  took,  or  at  least  seemed  to  take,  verv 
little  notice  of  any  thing  or  any  body.  If  I  asked  him  a 
question,  he  would  answer  as  well  as  he  was  able  :  the  only 
symptom  he  complained  of  was  a  dull  pain  all  over  the 
head;  he  never  pointed  to  any  particular  spot,  but  would 
shake  his  head  and  move  his  hand  over  the  whole :  the  pu- 
pils of  the  eyes  were  dilated,  but  very  readily  contracted  on 
the  application  of  a  lighted  candle.  He  ate  little  or  no- 
thing ;  could' obtain  no  sleep j  was  very  watchful.  He 
would  remain  a  whole  day  without  asking  for  any  thino-,  or 
speaking  to  any  one.  tie  is  amazingly  dull  and  stupid  ; 
and  his  wife  tells  me,  his  bowels  are  confined  and  his  stools 
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very  black  J  bis  skin  feels  hot  and  dry,  and  his  tongue  is 
furred. 

Now,  as  he  got  so  much  better  in  his  former  illness,  I 
was  induced  to  resume  the  same  plan  of  treatment,  which  ^ 
was  to  endeavour  to  regulate  the  functions  of  the  skm  and 
of  the  alimcntarv  canal,  and  with   that  view  I  ordered  him 
to  take  the  Tollowing  powder  immediately  : 
R  Hvdrargyri  Submuriatis  gr.  vi. 
Pulveris  Antimonialis  gr.  ij.    Misce. 
Feb.  23.     The  powder  has   produced  some  evacuations 
which  arc  quite  black,  and  smell  very  oflensive.     1  asked 
him   how  he  did;  he   shook  his  head -and  answered.  Very 
bad.  He  still  keeps  perpetually  moaning;  he  is  very  thirsty, 
and  his  skin  is  still  hot  and  dry. 

U  H  drargyn  Submuriatis  gr.  j. 
Pulveris  Antimonialis  gr.  ij. 

Kitratis   Potassae  gr.  x.    Misce.  Fiat  pulvis  quartis 
horis  sumendus  ex  Melle. 
His  drink  to  be  toast  and  water. 

Feb.  24.  His  bowels  keep  regularly  open,  but  the  faeces 
are  black  ;  his  urine  is  small  m  quantity,high-coloured,  and, 
as  he  terms  it,  very  hot ;  his  pulse  beats  moderately  firm, 
but  bv  no  nieans  strong  or  very  full,  but  is  quite  regular  ; 
his  face  is  pale,  and  there  is  no  appearance  like  congestion 
about  his  head.  The  syrnptoms  do  not  appear  to  be  in  the 
least  mitigated. 

The  powders  to  be  continued  three  times  a  day. 
Feb.  28.  His  mouih  feels  sore  from  the  use  of  the  mer- 
cury ;  the  secretion  of  saliva  is  considerably  increased,  and 
he  voids  more  urine;  the  skin  feels  moist,  and  is  bedewed 
with  a  gentle  perspiration.  His  evacuations  are  not  so 
black,  and  bowels  are  regular;  but  his  eyes  are  for  the  first 
time  infianied,  and  the  light  feels  troublesome,  and  when 
suddenly  placed  before  his  eyes  produces  pain.  He  can 
take  a  little  gruel,  but  as  yet  cannot  sleep ;  he  is  very 
drowsy  and  eager  to  sleep,  but  something  he  knows  no: 
what  prevents  him. 

The  powders  to  be  discontinued,  and  the  following  mix- 
ture to  be  fakerr  : 

B  Liquoris  Amrnonise  Acetatis  5'j- 
MisJuiae  Camphora;  3''^- 

Syrupi    Croci   3ft.     Misce.   Cochlearla   duo  ampla 

quartis  vel  stxtis  horis  sumat. 

March  3.     The   inflannnation  of  the  eyes  is  quite  sub- 

fidtd,  and  the    light  can  be  admitted    without   producing 

pain  or  mconvenience  j  he  now  begins  to  speak  spontane- 
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ously;  he  slept  several  hours  last  night,  and  that  sleep  was 
sound  and  undisturbed,  and  he  appears  to  be  much  re- 
••freshed  ;  he  is  able  to  sil  up  in  bed  for  an  hour  at  a  time, 
and  takes  broth  and  small  quaniities  of  the  whiter  kinds  of 
meat,  but  he  is  very  much  reduced  in  hulk  and  in  strength  ; 
his  bowels  keep  regularly  open,  and  the  colour  of  the  faeces 
greatly  improves,  I  ordered  him  to  go  on  with  the  mix- 
ture as  before. 

March  7.  He  continues  gradually  to  get  better;  for  the 
^ast  three  days  he  has  sat  up  tVree  hours  at  a  time  without 
being  much  tired  ;  his  appetite  increases,  and  he  is  in  every 
other  respect  proportionally  well.  The  pain  in  his  head 
has  almost  Ifft  Inni ;  his  speech  is  still  very  indistinct,  and 
in  speaking  he  very  often  forscels  what  he  was  going  to  say. 
At  times  be  seems  to  lose  all  recollection  for  a  moment. 
The  mixture  continued. 

March  '20.  tlis  fasces  are  now  perfectly  of  a  natural 
colour,  and  he  goes  to  stool  once  or  twice  every  day.  His 
skin  keeps  moist ;  his  appetite  is  verv  good  j  he  is  still  in 
a  state  of  great  debility  ;  he  has  left  off  taking  his  medicine  ; 
talks  better;  pains  in  the  head  quite  gone  ;  is  able  to  walk 
out  a  short  distance ;  his  memory  is  as  grood  as  usualj  and 
he  is  mending  hourly. 

May  12.  I  have  just  called  and  found  him  with  his 
wife  at  dinner,  and  apparently  eating  very  hcartilv  ;  he  is 
got  quite  fat  since  last  1  saw  him  ;  he  tells  me  he  can  pur- 
sue the  office  of  constable  as  he  was  accustomed,  and  feels 
as  well  as  ever  he  did  in  his  life,  except  his  articulation, 
which  is  the  only  thing  from  which  he  suffers. 

From  the  peculiar  and  well  marked  symptoms  under 
which  the  jiaticnt  has  laboured  in  both  attacks,  T  think 
little  doubt  can  remain  as  to  the  cause  which  produced 
ihem  ;  namely,  that  it  was  pressure  on  some  part  of  the 
brain  ;  but  on  what  part  that  pressure  v/as,  or  what  caused 
the  pressure,  scarcely  admits  of  a  conjecture,  for  the  pain  has 
never  been  confined  to  any  particular  part ;  but,  on  the  con- 
trary, was  generally  duTused  over  the  whole  head.  The 
mode  of  treatment  has  been  very  simple,  and  the  three  chief 
points  it  had  in  view,  were  to  regulate  the  evacuations  of 
the  alimentary  canal,  to  set  right  the  morbid  secretion  of 
bile,  and  to  keep  up  a  gentle  action  or  perspiration  on  the 
skin.  Now  this  treatment,  as  the  relation  of  the  case  shows, 
has  been  attended  with  success  ;  for  as  soon  as  the  skin  be- 
came ui  a  natural  state,  and  the  excretions  from  the  bowels 
regular  and  ol  a  good  colour,  so  soon  did  the  symptoms  be- 
gin to  be  njiiigated,  and  continued  so  to  do  till  they  disap- 
peared. 
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pearcd.  Some  may  say,  that  in  the  present  instance  the 
deranged  state  of  the  skin  and  of  the  bowels  was  the 
effect  of  the  disease,  and  that  the  treatment  adopted  re- 
moved the  effect  without  first  removing  the  cause:  but 
this  case  (as  well  as  many  others)  clearly  proves  to  me  the 
importance  and  great  necessity  of  paying  strict  attention  to 
the  slate  of  the  skin,  and  of  the  alimentary  canal,  in  every 
disease. 

I  am,  with  all  due  respect, 

Your  humble  servant, 
Hatton  Garden,  May  16,  I8l2.  JoHN  BuRNE. 


LIV.  A  Method  of  correcting  the  Variation  of  the  Mariner's 
Compass.  By  Mr.  John  Hodgson,  Charles  Street, 
St.  James's  Square*. 

Sir,  i  TAKE  the  liberty  of  requesting  you  to  submit  to 
the  Society  for  the  Encouragement  of  Arts,  Manufactures 
and  Commerce,  a  small  theodolite,  to  which  an  addition 
has  been  made,  calculated,  it  is  hoped,  to  be  of  some  utility. 

The  frequent  recurrence  to  the  variation  of  the  compass,  • 
which  is  necessary  in  the  use  of  the  theodolite,  is  always 
attended  with  trouble,  and  not  unfrequently  productive  of 
error. 

It  appears  to  me,  that  by  a  very  simple  expedient  these 
inconveniences  may  in  a  great  measure  be  removed.  To 
the  magnetic  needle  of  the  instrument,  let  one  of  brass  be 
affixed  moveable  upon  the  centre  of  the  former ;  the  brass 
needle  may  be  termed  the  corrector.  Nothing  more  is  ne- 
cessarv  than  to  place  the  magnetic  needle  and  the  corrector,' 
at  the'angle  of  the  variation,  in  such  a  manner  that,  the 
former  being  in  the  magnetic  meridian,  the  latter  shall  be 
in  the  true  meridian.  The  south  end  of  the  corrector  will 
point"  to  the  true  bearing  of  an  object  seen  through  the 
sights  of  the  theodolite. 

I  also  beg  to  lay  before  the  committee  a  ship's  compass, 
in  which  \vill  be  found  a  different  application  of  the  same 
principle.  In  this  instrument,  the  needle  is  made  move- 
able under  the  compass  card,  so  as  to  be  placed  by  the 
officer  of  the  watch,  or  any  other  proper  person,  under  the 
variation  line,  as  often  as  an  azimuth  or  an  amplitude  shall 
iiave  been  taken.     The  points  of  the  compass  will,  by  these 

*  From  Transactions  of  the  Society  for  the  Encouragement  of  Arts,  Mann- 

ficfures,  and  Comwerce,  tor  1811. The  silver  medal  of  the  Society  was 

voted  to  Mr.  Hodgson  f«r  this  communication, 

means, 


ike  Mariner^ s  Compass.  3'\ 

means,  be  directed  to  their  corresponding  points  in  the 
heavens,  and  the  mariner  will  know  that  he  is  really  sailing 
upon  the  rhuml)  indicated  by  the  cord. 

I  am  inclined  to  think  that  a  seaman  may  som.efimes  be 
liable  to  error,  in  the  continual  reference  which  it  is  neces- 
sary for  him  to  make  to  the  variation  of  the  compass,  from 
a  possibility  of  his  allowing  it  on  the  wrong  side,  by  sub- 
tracting where  he  should  add,  or  by  adding  where  he  should 
subtract  it  :  even  under  a  supposition  that  such  a  mistake 
is  not  likel)'  to  occur,  the  use  of  this  instrument  as  an 
additional  check,  in  a  matter  of  so  much  importance  as  is 
.the  ascertaining  of  a  ship's  course,  may  not  be  entirely  un- 
worthy of  attention. 

It  is  very  probvable,  that  from  my  imperfect  information 
upon  these  subjects,  I  am  now  proposing  what  has  before 
been  suggested,  and  been  found  either  to  be  wholly  im- 
practicable, or  of  little  or  no  utilitv  when  reduced  to  prac- 
tice. This  is  indeed  the  more  probable  from  the  extreme 
simplicity  of  the  expedient  itself,  which  could  scarcely  have 
escaped  the  attention  of  the  many  enlightened  seamen,  and 
others,  who  have  devoted  their  minds  to  subjects  of  this 
nature.  This  consideration,  however,  is  not  sufficient  to 
induce  me  to  lose  a  chance  of  suggesting  any  the  most 
trifling  hint  which  may  be  useful  to  a  class  of  men  to 
whom  we  are  so  much  indebted. 

It  may  be  objected  against  tlie  application  of  this  princi- 
ple to  a  ship's  compass,  that  as  the  variation  in  a  long  vov- 
age  is  continually  changing,  the  card  in  a  short  time  after 
it  has  been  adjusted  will  not  point  truly.  This  must  be 
admitted;  but  it  must  also  be  recollected  that  it  will  agree 
with  the  last  variation  ascertained,  and  wliich  is  that  on 
which  the  mariner  must  rely,  until  a  fresh  observation  shall 
have  been  taken. 

It  may  also  be  objected,  that  through  the"neq;licrence  of 
the  persons  employed  to  regulate  this  instrumem,  errors 
may  arise,  equal  to  those  which  it  is  intended  to  obviate  ; 
but  surely,  whatever  may  tend  to  afford  a  correct  knowledge 
of  a  ship's  course,  is  of  sufficient  importance  to  render  the 
adjustment  of  the  card  an  office  by  no  means  unviorthy  of 
the  captain  himself;  and  it  cannot  be  supposed  that  he, 
or  indeed  any  other  officer,  can  be  liable  to  error  in  an  ope- 
ration merely  manual. 

If  we  admit,  however,  that  these  objections  are  well 
founded,  an  instrument  of  this  description  might  not  be 
destitute  of  utility,  placed  in  the  captain's  cabin,  or  some 
other  convenient  pari  of  the  ship,  where  it  might  contiiui- 

ally 
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ally  indicate  her  course,  without  the  necessity  of  a  reference 
to  the  last  observation  ;  and  at  the  same  time  serve  as  a 
check  upon  the  sei^eral  courses  entered  from  the  steering- 
conipass. 

Whatever  obstacles  may  exist  to  the  application  of  this 
contrivance  to  the  ship's  compass,  I  apprehend  that  there 
will  be  none  to  ils  utility,  as  applied  to  the  instruments  used 
in  land  surveying  ;  confined  as  that  business  is  to  tracts  of 
country  within  which  only  a  trifling  annual  variation  takes 
place,  and  to  which  variation  the  corrector  may  be  set 
whenever  it  becomes  considerable. 

To  the  common  boat-  and  pocket-compass  the  sarne  prin- 
ciple may  be  applied  with  equal  utility;  to  the  latter  espe- 
cially, which  may  frequently,  perhaps,  be  in  the  hands  of 
persons  unacquainted  with  either  the  bearing  or  amount  ot 
the  variation  of  the  magnetic  needle. 

As  the  instruments  submitted  to  the  Committee  are 
merely  intended  for  illustration,  I  have  not  aimed  at  great 
nicety  in  their  mechanism.  It  is  obvious  that  they  are 
capable  of  considerable  improvement,  and  that  both  the 
theodolite  and  the  ship's  compass  may  be  so  constructed 
as  to  be  capable  of  all  requisite  accuracy  in  their  adjust- 
ment, without  loading  them  in  such  a  manner  as  to  obstruct 
the  free  motion  of  the  needle. 

If  a  modification  of  these  instruments,  in  itself  so  sim- 
ple, shall  be'  found  to  be  of  the  least  utility,  I  shall  feel 
highly  gratified. 

I  am,  sir. 

Your  very  obedient  servant, 

Charles  Street,  St.  James's  Square,  JOHN  HODGSON, 

April  '-'S,  1811. 

To  C.  Taylor,  M.D.  Sec. 


Reference  to  the  Drawing  of  Mr.  John  HodgsOxn's  Van' 
at  ion  Compass.     Plate  IX.  fig.  1  and  2. 

The  two  figures  in  this  plate  arc,  a  plan  and  perspective 
view  of  a  small  theodolile  or  cirruniferentor,  for  taking 
horizontal  aneles  by  the  magnetic  needle;  it  is  to  the  latter 
alone  that  Mr.  Hodg?on's  imjirovctnent  applies;  being  a 
brass  needle  a,  fig.  l,  which  is  fitted  upon  tlie  brass  centre- 
piece, or  cap,  of  the  real  needle  b,  in  such  a  manner  that 
it  can  he  easily  turned  round  to  make  any  angle  with  the 
needle,  and  having  sufficient  friction  to  remain  where  it  is 
placed  ;  both  needles  are  poised  on  the  same  centre-point, 
with  an  agate  cap  in  the  usual  mannerj  the  brass  needle 
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being  oniy  an  index  to  point  out  the  divisions  on  the  circle 
within  tlie  coi^pass :  this  index  being  set  so  as  to  make  the 
sapie  angle  with  the  needle,  as  the  difference  of  the  true 
and  magnetic  meridians,  will  at  all  times  give  the  true 
bearings  of  any  object  observed  through  the  two  sights  e 
and  /j  which  are  diametrically  opposite,  and  at  the  zero  of 
the  divided  circle ;  at  least  whilst  the  variation  of  the  needle 
continues  the  same;  but  as  this  alters  by  the  instrument 
being  used  in  a  different  tract  of  country,  the  brass  index  a 
must  be  turned  round  a  corresponding  number  of  degrees, 
which  are  shown  by  the  divided  circle  ui  the  box.  The  re- 
maining parts,  shown  in  fig.  2,  are  AA,  the  upper  ends  of 
the  tripod  supporting  the  instrument ;  B  the  ball  and  socket 
by  which  the  box  is  adjusted,  so  as  to  be  horizontal ;  the 
stem  of  the  ball  has  a  circle  c  fixed  to  it,  carrying  two 
sights  g/j,  through  which  the  observations  are  taken;  the 
circle  c  is  divided  into  degrees,  and  thecompass-bo.v,  which 
turns  round  upon  it,  has  a  vernier  applying  to  them  :  this 
renders  the  instrument  a  theodolite,  as  any  two  objects  may 
be  observed  through  the  sights  ef,  and  g  it,  and  the  divi- 
sions on  the  circle  c  will  denote  the  angle  between  them, 
and  at  the  same  time  the  bearing  of  any  object  may  be 
taken  by  observing  it  through  the  sights  ef,  and  noting 
the  degree  pointed  out  bv  the  brass  needle  a,  which  is  the 
true  bearing  required,  without  any  allowance  for  the  varia- 
tion, as  was  the  case  in  the  common  instrument. 


LV.   On  the  Rev.  Mr.  Liston's  Euharmonic  Organ,, 
mid  his  *•  Essay  un  perfect  Intonation,'"  just  published,' 
for  explaining  fullp  the  Principles  of  Tuning,  and  of  per- 
forming 2ipon  thisOrgan  with  perfect  Harmonies,  in  almost 
every  possible  Variety  of  Keys  and  Passages.     By  Mr. 
John  Farey  Sen. 

To  Mr.  Tilloch. 

Sir,  X  HE  work  which  has  for  near  a  year  past,  been  an- 
xiously expected  by  great  numbers,  for  explaining  the  prin- 
ciples and  practice  of  a  Musical  Scale,  without  any  tern- 
perawc7it  or  imperfectioris  in  its  harmony,  has  at  length  ap- 
peared and  is  to  be  had  of  Messrs.  Longman  and  Rees,  or 
any  other  Bookseller,  or  at  the  Music-sellers,  and  I  take 
the  earlit&t  opportunity,  of  mentioning  a  few  particulars 
therefrom,  in  addition  to  what  I  communicated  in  your 
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y7lh  volume,  page  273*,  after  a  perusal  of  the  Rev.  Mr. 
Henry  Listen's  Manuscript,   with    which   he  favoured   me 
last  summer.     Since  the  period  alKided   to,    Mr.  fFilliam 
Shield,  Mr.  Thomas  Creator  ex,  Mr.  J.  Davy,  Mr.  Samuel 
Ifestley,  and  a  great  number  of  other  eminent  musicians 
have  examined  and  fully  tried  the  Organ,  with  20  pipes  in 
each  octave,  (through  three  stops)    yielding  60  sounds  in 
each  octave,    which  was  exhibited  last  summer  at  Messrs. 
Fii»-ht  and  Kobson's,  in  St.  Martin's  Lane,   and  the   four 
professors  above  mentioned,   since  voluntarily  transmitted 
lo  Mr.  L.  very  aniple  testimonials  of  the  practicability  and 
<'Teat  value  of  his  improvements  on  the  scale  of  Keyed  In- 
struments, and  which  are  inserted  in  his  preface. 
The  irtterval  between  the  severalMinor  &Major  consonances 
J    bD  &D,  F&«F,  bG  &G,  bB  &B,  and  bC  &  c  \ 
\or  2d  &  II,  4th  gc  IV,  5th  8cV, 7th  8c  VII, &8ih&cVlII/' 
Ivir.  L.  denominates  a  Limma,  (pag^:  8)    its  value  in   each 
of  the  above  cases  being  T— H,  or  f  -]-  2g  -|-  22,  or  47S 
^   f  _}-  4ni,    or   the   Semitone  mediusf   of  M.  Overend, 
whose  nomenclature  I  have  always  followed  and  wished  to 
recommend  others  lo  adopt,  for  the  sake  of  uniformity  and 
precision   in  treating  on  the  Scale.     The  Interval  between 

r        bEScE.    and  bA  &  A     1        at     t         n         n 
<  1  c    TTT        1  «.i    Q   \x    ?j    Mr.  L.  calls  a  Grave 

\or  3rd  be  III,  and  6ih  &  \  I   /  ' 

Lirama,  (p.  S)  being  t  —  H,  or  I'  +  6  "r  ^»  "'*  362  +  f  + 
3m,  and  is  the  Semitone  minor  of  Overend,  Sec. 

The  Interval  between 
r       «D  &  bE,    E  &bF,    *G&bA,  and  ^ili   ^  c     \ 
\or  «II&3rd,  III  &b4ih,  *V&6lh,&*VII&VIH/' 
Mr.  L.  calls  a  Diesis  (p.  10),  being  2H  —  t,  or  2g  -f-  2,  or 
212  -|-  2m,  and  is  the  Enharuionic  Diesis. 

The  Interval  between 
r    <  C  &  bD.  *E  &  F,  «F  &  bG,  >j A  &  bB,  and  B  &  bC  V 
"[ur*l&:2nd,*lII&4th,lV&5ih,*V!l&7th,8cVIII&c8th  /  ' 
Mr.  L.  calls  a  Grave  Diesis  (p.  10),  being  2H  —  T,  or  g  or 
102  +  m,  and  is  the  Minor  Comma. 
^,     ,  n    .  /      bF     &*E,     &bC&  *B    \ 

The  Interval  between  |^^  ^^^^^  &  ,HI,  &  sth  &  *VIl/  ' 

being  T  +  t  —  3H,  or  I  +  2,  or  2C2  +  f  +  2n),  is  not 
particularly  named  by  Mr.  L.  that  I  observe  ;  it  is  the  Chro- 
matic Diesis  of  Dr.  Callcott,  and  its  ratio  is  if |-f-f. 

*  The  specification  and  description,  with  a  plate,  of  N'r.L.'s  Patent  Crgan, 
appeared  in  our  xxxviith  vol.  p.3'28,  and  vol.  xxxviii.  p.  47.— Editor. 

f  Not  the  Semitone  Mi'wi,  or  Lunma,  of  .ny  engraved  Table  of  Intervals, 
vol.  xxvlii.  Plate  V. 
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In  like  manner  as  ihe  Minor  and  Major  Intervals  of  the 
Scale  are  at  two  unequal  distances  or  intervals  apart,  as 
mentioned  above,  the  Sharpen'd  Notes  of  Mr.  L/s  Scale 
are  also  at  two  ditTerent  distances  from  their  naturals*,  in 
diflerent  parts  of  the  Scale,  and  so  have  flats  two  diflerent 
eftectSj  on  different  notes,  respectively  :  thus, 

Ist.  The  Interval  between 

tor  «I  &**I,  11  &  *II,  IV  8c  *IV,  V  &  *V,  &  VII  & *VI  J  ' 
is  t  —  H,  or  r  +  e  +  2,  or  36S  +  f  +  3m,  the  Semitone 
minor;  and  2nd,  between 

(C  6c  *C,  E  &  *E,  and  A  &:  «<A    "I      •    t'     r t        r 
or  I  &*I,  in  &*III,  &  VI  8c«VI/'''^  1-H,  orl  + 
2g  +  2S,  or  472  +  f  +  4ni,  the  Semitone  mediu's,  both 
of  which   kind   of  sharps,  being  on  major  Intervals,  are 
called  Redundant  Intervals  by  Mr,  L.,  and  the  word  major 
is  omitted,  as  Redundant  Second,  Redundant  Fourth,  &c. 
3rd.  The  Interval  between 
rbD&b[)Dt,F&bF,bG&bbGt,bB&cbbB,&Cb&bbCt1 
\or  2nd  &  bg.  4th  &  b4,  5th  &b5,  7th  &  b'7,  &  8th  &  bS  J  ' 
is  t  —  H,  the  Semitone  minor;  and  4th,   between 

r         bE  ScbbEf,  &bA  &  bbAfl       •      T^       rr       u      o         • 

1  or  3rd  &  b3,  8c  6th  8c  b6  ]>  --  ^^  ^  -H,  the  Semitone 
medius,  both  of  which  kind  of  flats,  being  on  minor  Inter- 
vals, are  called  Diminished  Intervals,  and  the  word  minor 
is  omitted  by  Mr.  L.  in  naming  such,  as  Diminished 
Second,  Diminished  Fourth,  &c. 

I  must  reserve  a  further  account  of  this  interesting  volume 
for  another  communication,  only  mentioning,  that  Messrs. 
Flights  have  very  nearly  finished  a  new  Organ  on  Mr. 
Liston's  construction,  with  bF  and  other  additional  Notes, 
so  as  considerably  to  extend  the  Scale,  and  perfect  more 
Keys,  than  on  the  Organ  made  in  Scotland,  which  Mr. 
Liston  exhibited  last  year,  and  which  is  still  open  daily  for 
the  inspection  and  hearing  of  the  lovers  of  Harmony,  who 
will  not  neglect,  I  hope,  to  treat  themselves  with  examina- 

•  In  all  regularly  Tempered  Scales,  there  is  but  one  value  to  Sharps,  and 
the  same  is  also  the  value  of  thu Jlais,  throughout  the  scale,  and  it  is  called 
Minor  Linima  ( 1 ) :  between  these  and  the  next  adjoining  notes  are  Alajor 
l,immas  (L) ;  and  every  regular  Douzeave  is  composed  of  7T  +  51  in  each 
octave,  in  an  invariable  order. 

t  *B,  &c,  or  *V1I  and  VlII,  *F  and  *^F  or  iV  and  *IV,  &c.  do  not 
readily  appear  to  be  agreeable  to  i^'lr.  L.'s  principle  of  naming  the  Intervals, 
on  which  account  I  have  stated  the-^e  intervals  as  above  C,  alth(.ii:<-h  LbD, 
I.IjG,  btiC,  bbE  and  bbA  are  not  in  his  Scale.  It  is  observable,  that  in  double 
Sharps  and  double  FLits,  one  of  such  is  t  —  H  and  the  other  T  —  H,  so  that 
the  value  of  each  bb  is  the  same,  viz.  the  Redundant  Limma  of  Mr.  Liston, 
=  T  +  t  —  2H,  =  i'l"  +  3g  +  32,  or  832  +  2f  +  7ni. 
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tions  of  these  very  curious  and  Unique  Instruments;  and 
hoping,  that  Mr.L.  may  receive  ample  remuneration  for  his 
ingenuity  and  labours,  in  the  Sale  of  his  Work  and  his 
Organs. 

I  remain  sir, 

Your  obedient  servant, 

12,  Upper  Crown  Street,  Westminster,  JoHN  f  AREY  Sen. 

16th  May,  1812. 


LVI.  Notice  respecting  the  Geological  Structure  of  the  Vi- 
cinity of  Dublin;  with  an  Account  of  some  rare  Minerals 
found  in  Ireland,    ^y  William  Fitton,  Tkf.  D.     Com- 
municated by  L.  Horner,  Esq.  Secretary  to  the  Geologi- 
cal Society. 

[Continued  from  p.  311.] 

J.  HE  following  substances,  with  the  exception  of  the  last 
two,  have  been  found  within  the  district  to  which  the  pre- 
ceding observations  relate. 

1,  Vesuvian — {Idocrase,  Haiiy.)  This  mineral  was  observed 
by  Mr.  Stephens,  in  specimens  found  by  me  at  Kilraneiagh 
in  the  county  of  Wicklow  ;  where  it  occurs  in  irregular  cry- 
stalline masses,  in  a  rock  composed  of  common  garnet  of  a 
reddish  brown  colour,  of  quartz,  for  the  most  part  greenish, 
apparently  from  the  admixture  of  a  lamellar  fossif  of  that 
hue,  and  a  small  quantity  of  yellowish  white  felspar.  The 
dodecahedral  figure  of  the  garnet  was  very  distinct  in  se- 
veral of  these  specimens  ;  but  the  form  of  the  V^esuvian  was 
not  so  well  exhibited,  some  indistinct  prisms  only  being* 
observable;  and  in  general,  the  crvstalline  shoots  of  the 
latter  mineral  had  assumed  a  diverging  or  stelliform  arrange- 
ment, an  appearance  which  I  have  not  observed  in  speci- 
mens of  this  substance  from  other  places;  but  their  easy 
fusibility,  lustre,  colour,  and  other  characters,  were  suffi- 
ciently decisive  of  their  nature. 

J  could  not  discover  the  orijiinal  situation  of  the  com- 
pound above  mentioned  at  Kilraneiagh;  but  the  size,  the 
great  weight,  and  angular  form  of  the  blocks  consisting  of 
it,  render  it  probable  that  they  were  noV  far  removed  from 
their  natural  place;  and  the  country  in  iliat  neighbourhood 
is  composed  of  primitive  substances,  among  which  Garjiet 
rock  is  described  hy  mineralogists,  as  constituting  beds. 

It  i.:  remarkable,  that  a  compound  much  resembling  that 
which  I  have  now  described,  occurs  also  in  the  county  of 
Donegal  ;  from  whence  specimuis  in  the  cabinet  of  the 
Dublia  Society,  and  that  of  Dublin  College  (No.  30),  were 
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obtained.  The  garnet  and  vesuvian  in  these  specimens  are 
scarcely  to  be  distinguished  from  those  of  Kih-anelagh  ;  and, 
as  at  that  place,  are  accompanied  by  quartz,  often  of  a  si- 
milar greenish  colour;  with  the  addition  however  of  blueish 
grey  granular  limestone,  and  of  a  fibrous  substance,  not 
improbably  tremolite  mixed  with  carbonate  of  lime.  I 
have  not  seen  any  felspar  in  the  specimens  from  Done- 
gal *. 

2.  Grenatite — {Staurotidey  Haiiy).  This  mineral  was 
detected  by  Mr.  Stephens  in  a  micaceous  compound  of 
which  I  found  a  specimen  at  the  Glenmalur  \&?A  mines,  in 
the  county  of  Wicklow  :  and  I  have  reason  to  suppose, 
that  it  is  not  very  uncommon  in  the  schistose  rocks  along 
the  south-eastern  confines  of  the  granite  in  that  county. 
The  crystals  from  Glenmalur  were  small ;  but  their  colour, 
form,  and  characteristic  crossing,  were  very  distinct,  and 
they  were  infusible  before  the  blowpipe. 

3.  Beryl — (a  variety  of  Emerald^  Haiiy). — This  was 
found  by  Mr.  Stephens  and  myself,  imbedded  in  granite, 
near  Lough  Bray,  in  the  county  of  Wicklow.  (Museum 
of  Dublin  College,  No.  39.)  Mr.  Weaver  has  discovered 
it  in  blocks  of  granite,  near  Cronebane  in  the  same  county; 
and  I  have  obtained  specimens,  probably  belonging  to  the 
same  species,  in  the  Dublin  mountains,  above  Dundrum. 

4.  Anduhisite  —  {Feldspath-opyre,  Haiiy).  This  mineral 
has  been  found  by  Mr.  Stephens  and  myself,  in  very  distinct 
specimens,  on  the  north-east  side  of  Z)o7/ce-mountain,  in  the 
county  of  Wicklow  ;  apparently  imbedded  in  the  mica-slate 
of  which  that  mountain  is  composed,  and  accompanied  by 
quartz,  mica,  and  a  remarkable  substance  hereafter  to  be 
mentioned.  It  differs  from  the  Andalusite  of  Spain  and  of 
Scotland,  chiefly  in  possessing  an  inferior  degree  of  hardness; 
for  although  some  specimens  readily  scratch  glass,  others 
yield  easily  to  the  knife  :  but  the  Count  de  Bournon  has 
observed  an  equal  variation  in  the  hardness  of  specimens  of 
this  substance  obtained  by  himself  at  Forezf  ;-and  I  have 
found  that  of  the  Scottish  stone  to  vary  very  considerably. 

This  mineral  seems  to  have  been  first  taken  notice  of, 
under  the  name  of  IVilrflkher-  (cubic)  Feldspath,  by  Kar- 
stenji;  who  took  his  description  from  specimens  in  the 
Leskean  cabinet,  now  iu  the  possession  of  the  Dublin  So- 
ciety (No.  9(.'7-b,  Jkc.)  :  and  by  a  comparison  of  these  with 

*  This  cot:. pound  from  Donegal  has  been  described  by  Mr.  Scwerby; 
British  Mindalogy,  August  \&iO,  p.  133. 

+   Journal  de  Physiqut',  XX XIV.  (1789),  p.  453. 

X  Bergmannisches  Journal,  vol.  ii.  (178S),  p.  809. 

Vol.  39.  No.  169.  May  18J2.  Bb  some 
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some  of  the  specimens  above  mentioned  from  Douce,  T  have 
asceitaii-ied  the  icJeutits'  of  Karsten's  mineral  with  Anda- 
lusite.  I  have  not.  found  however,  thai  his  claim  to  the 
first  detection  of  thiis  species  has  been  mentioned  by  subse- 
quent wi iters;  although  his  opinion  with  respect  to  its 
affinity  wiih  felspar,  aci-ords  with  that  whicli  FJaiiy  is  dis- 
posed from  his  latest  observations  to  adopt :  Tableau  com- 
par  at  if,  &c.  p.  21  7. 

To  the  Andalusite  is  also  to  he  referred,  a  mineral  which 
occurs  in  great  abundance  at  KiJliuey  in  the  county  of 
Dublin,  first  observed  there  by  Dr.  Biake,  and  for  some 
time  considered  as  belonging  to  a  species  not  described  by 
mineralogists  :  the  schist  at  the  southern  extremity  of  the 
Scalp,  aj)pears  to  contain  ih.e  same  sub>3tance,  as  well  as 
that  next  to  be  described;  and  it  is  found  also  near  ihe 
head  of  Glenmacanass.  It  is  most  remarkable  on  the  shore 
at  Killincy,  at  the  southern  extremity  of  the  cliff  under  the 
obelisk  lull,  where  it  abounds  <m  the  surface  of  the  mica- 
slate,  and  also  imbedded  in  the  rock.  In  a  recent  fracture, 
it  is  imperi'ectly  distinguishable  frouj  the  ma-s  of  the  stone; 
but  as  it  resists  decomposition  belter  than  the  other  sub- 
stances of  which  the  agj^regate  is  composed,  it  appears  very 
distinctly  on  the  surfaces  which  have  been  long  exposed  to 
the  weather. 

The  Andalusite  \\lien  tlius  brought  to  view,  appears  ge- 
nerally in  the  form  of  embossed  groups,  C(msisting  of  slen- 
der prismatic  crystalline  sb.oots,  of  a  dull  greyish  black 
colour,  which  are  sometimes  assembletl  in  a  stellated  form, 
but  more  frequently  without  any  determinate  arrangement: 
these  are  commonly  rounded  at  the  edges  from  the  effects 
of  decomposition,  and  in  that  case,  several  of  their  principal 
characters  are  scarcely  to  be  distinguished  ;  but  in  the 
pieces  least  affected  bv  exposure,  when  attentively  examined, 
the  crystalline  form,  colour,  lustre,  cleavage,  and  other 
characters  of  this  species,  are  sufHcietUly  distmct. 

5.  The  andalusite  of  Douce-mouutaiu  is  accompanied, 
as  has  been  mentioned,  bv  another  mineral  besides  quartz 
and  mica  ;  the  characters  of  which  have  much  affinity  to 
tiio?e  of  the  indurated  talc  of  Werner,  and  which  is  placed 
under  that  denomination  in  the  collection  of  DnbHn  Col- 
lc4>;e  (Nos.  495 — 6 — 7)  :  a  specimen  of  the  same  kind, 
stated  to  be  from  Ghmdalog/i,  in  the  county  of  Wicklow, 
was  found  also  in  that  collection  (No.  401)  ;  and  a  similar 
substance  was  observed  by  Mr.  Stephens  at  the  southern 
extremity  of  ihc  Scalp. 

The  following  are  some  of  the  characters  exhibited  by 
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the  specimens  from  Douce,  to  which  I  have  access  at  pre- 
sent ;   these  specimens  however  are  not  very  distinct,  and 
I  give  this  imperfect  description,  only  with  a  view  to  point 
out  this  suhstance  as  deserving  of  further  examination. — 
Its  colour  is  yellowish  grev,   approaching  in  various  de- 
grees  to   yellowish  white  :  it  is  translucent  iu    about 
the  same  degree  as  wax. 
The  form  under  which  it  has  principally  occurred,  is  that 
of  four-sided  prisms, nearly  square,  the  iennth  of  which 
is    in  some  instances  more  than  thrice  their  breadth, 
without  any  visible  acumination.  The  surfaces  of  these 
prisms  are  uneven,  and  their  angles  ill  defined. 
The  fracture,   transversely  to  the  a.xis  of  the  prisms  is  ir- 
regularly curved-foliated,  and  splintery  ;  exhibiting  nu- 
merous scalv  distinct  concretions  sometime?  radiating 
from  the  centre,  the  lustre  of  which  is  spLndent  and 
pearly.    In  the  direction  of  the  axis,  the  fracture  Sie.ns 
to  be  uneven  passing  into  splintery. 
It  is  scratched  by  calcareous  spar,   and  easily  cut  bv  che 
knife;  with  a  strong  pressure  it  leaves  a  whidsh  trace 
on  glass,  which  it  sometimes  scratches,  apparently  by 
the  action  of  some  harder  particles  dispersed  through  it. 
The  specific  gravity  of  some  of  the  purest  pieces   that  I 

could  select  was  2-S88. 
Before  the  blovv-pipe  this  substance  appears  to  swell  a 
Tittle,  from  the  separation  of  its  folia,  on  the  first  applica- 
tion of  the  heat ;  it  becomes  white,  opake,  and  brittle,  and 
in  small  fragments  gives,  with  some  ditHculty,a  solid  white 
enamel. 

In  the  specimens  from  Douce-mountain,  the  connection 
of  the  mineral  now  described  with  andalusite,  is  very  re- 
markable; several  of  the  pri-ms,  which  on  the  outer  part 
consist  of  the  talc-like  mauer,  containing  withiii  a  nucleus 
of  andalusite,  that  in  some  instances  fills  nearly  the  whole 
of  the  interior  of  the  prism,  but  in  others  forms  little  more 
than  an  axis,  of  an  irregular  ficfureand  .vith  rounded  edges, 
from  which  the  folia  of  the  investing;  matter  appear  to  ra- 
diate. The  nature  of  the  connection  between  these  sub- 
stances is  still  obscure ;  but  the  occurrence  of  talc  in 
genuine  crystals  of  the  figure  above  menrioni'd,  has  not 
hitherto  been  stated  on  anv  2;ood  authority;  and  it  is  not 
altogether  improbal)le,  that  the  prismatic  form  assumed  by 
the  substance  now  under  consideration,  may  reallv  be  that 
of  andalusite  ;  the  latter  mineral  having  been  wholly  or 
partially  removed,  and  the  talc-hke  matter  moulded  in  its 
place. 

B  b  2  6.  Hoi. 
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6.  Hollowspar,  Jameson — (Made,  Haiiy).  Very  di- 
sthict  specimens  of  this  mineral  have  been  tound  by  Mr. 
Davy  at  Aghavanagh  in  the  county  of  Wicklow ;  and  I 
have  observed  it  at  Baltinglass-hill,  within  a  few  miles  of 
that  place. 

From  some  passages  among  the  papers  of  Mr.  Stephens, 
it  appears  that  he  had  found  reason  to  suppose  that  there 
existed  a  connection  between  the  species  andalusite  and 
macle ;  although  the  specimens  which  he  had  seen,  were 
not  such  as  to  enable  him  to  decide  on  the  precise  nature 
of  their  rtlation  to  each  other.  The  appearances  of  several 
specimens  of  the  latter  mineral,  which  1  have  lately  had  an 
opportunity  of  examining,  tend  to  confirm  this  opinion  ;  and 
even  induce  me  to  suspect  that  the  crystalline  part  of  that 
curious  substance,  is  in  reality  the  same  with  andalusite. 
In  one  of  these  especially,  a  very  fine  specimen  of  macle 
from  Britanny  in  the  possession  of  Mr.  L.  Horner,  that 
part  of  the  complex  crystal,  which  is  usually  of  a  whitish  or 
yellowish  hue,  has  in  several  places  the  reddish  colour,  as 
well  as  the  lamellar  fracture,  lustre,  and  other  characters  of 
andalusite;  and  like  that  sul)stance  also,  is  infusible  before 
the  blowpipe,  becoming  while  and  nearly  opake :  and  it  is 
further  remarkable,  that  in  this  specimen,  as  in  those  al- 
ready mentioned  from  Douce-mountain,  the  crystalline 
matter  is  in  some  places  invested  with  a  coating  of  a  talc- 
like substance  :  which  is  the  case  likewise,  although  less 
distinctly,  with  several  of  the  specimens  of  andalusite  that 
I  have  seen,  from  other  countries. 


The  following  substances  have  been  found  at  places  not 
included  within  the  district,  to  which  the  preceding  part 
of  this  paper  relates  :  but  they  may  perhaps  be  subjoined 
without  'mpropriety,  as  they  have  hitherto  been  rare,  and 
are  in  other  respects  deserving  of  notice. 

7.  Pitchstone.  This  mineral  has  been  found  in  a  vein 
traversing  granite,  in  the  vicinity  of  Newry,  in  the  county 
of  Down  ;  where  it  presents  the  following  characters,  for 
part  of  the  description  of  which,  I  am  indebted  to  Mr. 
Jameson  of  Edinburgh  : — 

Its  colour  is  intermediate  between  mountain  and  leek 
green. 

It  is  massive. 

Fracture  small  and  not  very  perfect  conchoidal : 

Internal  lustre  vitreous,  and  shining. 

Jt  exhibits  lamellar  distinct  concretions :  the  plates  being 

from 
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from   about   one-fourth   to  one-tenth   of  an  inch   in 
thickness,  and  further  divisible  into  pieces  of  a  rhom- 
boidal  form,  of  various  angles. 
The  surface  of  the  concretions  is  smooth,   and  strongly 

glistening. 
The  mineral,  in  fragments,  is  slightly  translucent  on  the 

edges : 
It  scratches  glass,  but  is  easily  scratched  by  quartz  : 
It  is  easily  broken  : 
Specific  gravity  2' 29. 

Before  the  blowpipe  without  addition  it  yields  a  greyish- 
white  frothy  enamel. 

It  is  in  some  places  porphyritic  ;  containing  imbedded 
minute  crystals  of  felspar  and  of  quartz. 

A  letter  from  a  very  intelligent  observer,  who  has  ex- 
amined this  substance  in  its  native  place,  states  the  fol- 
lowing particulars  respecting  its  position  and  geological 
relations;  viz.  "The  vein  is  first  observable  in  the  Town- 
land  of  Newry,  at  the  bottom  of  a  bank  of  granite,  about 
half  a  mile  from  the  northern  end  of  the  town,  on  the 
right  of  the  road  leading  to  Downpatrick  :  it  crosses  the 
road,  and  runs  due  westward,  ending  on  the  side  of  the. 
great  road  from  Newry  to  Belfast.  Its  length,  so  far  as 
hitherto  observed,  is  half  a  mile." 

''  The  rock,  which  is  covered  with  mould  to  the  depth 
of  about  a  foot,  consists  of  grey  granite  :  the  vein  li  about 
two  feet  and  a  half,  or  two  and  a  quarter  in  width;  at  the 
places  of  contact  both  the  granite  and  pitchstone  arc  dis- 
integrated, the  latter  being  almost  as  soft  as  clay,  but  be- 
coming gradually  harder  aa  it  approaches  the  centre  of  the 
vein.  The  structure  of  the  vein  is  foliated,  the  folia  beinor 
perpendicular  to  the  horizon,  and  also  to  thev/alls;  and 
besides  these,  there  are  seams  that  run  longitudinally,  pa- 
rallel to  the  horizon,  and  nearly  perpendicular  to  ihe  folia." 
Although  the  substance  above  described  presents  some 
peculiarity,  in  being  divisible  into  rhomboidal  fragments, 
it  approaches  in  this  respect  to  the  pitchstone  of  Arran 
"in  lamelhtr  concretions;"  a  variety  considered  by  Mr. 
Jameson  as  having  hitherto  occurred  only  in  that  island  *, 
and  which  holds,  as  it  were,  a  middle  place,  between  the 
mineral  from  Newry  and  that  possessing  the  more  common 
characters.  The  occurrence  of  pitchstone  in  geological 
circumstances  hke  those  above  mentioned,  has  hitherto 
been  very  rare;  but  Mr.  Jameson  has  described  a  vein  of 

*  Jameson's  Mineralogy,  vol,  i.  p.  261, 

B  b  3   '  it 
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it  which  traverses  granite,  observed  by  himself  in  the  island 
of  Arran*. 

8.  IVavellite,  This  remarkable  mineral  has  recently 
been  found  in  the  county  of.  Cork^  at  Springhill,  near 
Tract07i- abbey,  about  ten  miles  south-eastward  from  the 
city.  The  Rev.  Mr.  Hincks,  of  the  Cork  Institution,  who 
has  been  so  kind  as  to  send  me  some  specimens  of  it  from 
that  place,  informs  me  that  it  v.as  found  very  near  the  sur- 
face, in  diffging  the  foundation  of  a  cottage,  in  the  neigli- 
bourhood  of  a  hill  composed  o^  flinty -si  ate ;  and  that  he 
has  seen  it  adhering  to  a  fragment  of  rock  of  that  descrip- 
tion :  but  it  has  occurred  principally  detaclied  in  the  soil, 
in  the  form  of  spherical  nOdules  irregularly  grouped  toge- 
ther, and  of  various  sizes,  the  largest  being  about  three- 
fourths  (,f  an  inch  in  diameter.  These  nodules  are  coaled 
externally  with  a  yellowish-brown  earthy  crust,  and  within 
are  of  a  crystalline  structure;  resembling  in  their  appear- 
ance and  properties  the  original  JVavellite  from  Devonshire, 
described  by  Mr.  Davy,  from  which  indeed,  some  of  the 
specimens  from  the  county  of  Cork  can  scarcely  be  distin- 
guished. 

The  most  distinct  and  purest  specimens  of  this  mineral 
from  the  last  mentioned  place,  that  1  have  seen,  exhibit 
the  following  characters,  viz. — 

The  ah'bu^les  are  formed  of  crystalline  spiculoe  radiating 
froni  a  common  centre  ;  but  the  surfaces  of  these  are 
seldom  perfectly  plane,  and  their  figure  when  separated 
is  not  distinctly  to  be  discerned.  The  exterior  of  the 
nodules,  is  composed  of  the  terminations  of  the  cry- 
stalline shoots,  which  are  dihedral  and  obtuse-angled  ; 
the  curvature  of  their  surfaces,  however,  did  not  admit 
of  their  being  accurately  measured. 
The  spiculae  are  nearlv  transparent  and  without  colour, 
or  of  a  very  light  shade  of  yello'.vish  green.  The  lustre 
of  their  surface  is  strongly  splendent,  and  glassy,  in- 
clining to  that  of  silk  : 
The  cross  fracture  of  the  spicules  seeing   to  be  flat  qon- 

choidal,  with  a  splendent  lustre. 
This  substance  scratches  glass  ;  but  it  is  so  easily  broken 

down  as  to  render  difHcult  the  trial  of  its  hardness. 
The  nodules  are  very  easily  divided  in   the  direction  of 

the  rays  :  the  spiculae  are  extremely  brittle. 
The  specific  gravity  of  a  portion,  which  was  very  pure, 
and  about  twenty  grains  in  weight,  v.-as  2*34. 

*  Mineralogy  of  Scottish  Wcs,  4fo.  i  p.  81. 

Before 


A  new  Solution  of  two  Fluxions  proposed  ly  Simpson.  383 

Before  the  hlow-pipe  the  spiculae  ot"  this  substance  are 
separated  from  each  other^  becoming  white,  opake,  and  fri- 
able, without  any  mark  of  fusion.  The  flame  by  passing 
over  it  acquires  a  sHght  tiugfi  of  green. 

The  nodules  above  meniioned  are  not  unfrequently  de- 
composed throughout;  having  lost  their  internal  lustre  and 
harchiess,  and  acqvured  a  dull  grey  or  brownish  colour. 
They  sometimes,  when  in  this  state,  contain  numerous 
small  spongy  cavities;  and  in  son)e  instances  have  been 
found  reduced  altogether  to  the  state  of  clay,  apparently 
from  the  effects  of  decomposition. 

It  would  appear  that  the  fluoric  acid,  of  which  ^Ir.  Davy 
has  ascertained  the  presence  in  the  Waveilite  from  Devon- 
shire, exists  also  in  tliat  from  Cork  ;  for  glass  is  corroded, 
by  heating  upon  it,  m  a  drop  of  sulphuric  acid,  a  fragment 
of  the  mineral  from  either  of  those  places. 


LVII.    A  new   Solui'on   of  two  Fluxions    proposed    ly 
SiMFSox.      By  James  Akdrew,  LL.D. 

To  Mr.   Tilloch. 

Sir,  In  Si.mpson's  Fluxions,  pages  100  and  101,  of  2d 
edition,  there  are  two  fluxions  proposed,  whose  fluents  are 

to  be  found,  viz.  1st,    ^ ^    "*"  -^-  ;  and  2d!v,  a  —  fz    ^  x 

z  ^  z,  and  these  fluents  are  determined  in  the  places 
referred  to  by  means  of  rules  mvestigated  in  pages  95  and 
1)8  of  the  san)e  work.     The  fluent  in   the  former  example 


bein 


—    ^ =. 

l_?_r^I_Z_£i.,    and   in   the    latter   case^ 


15g'y' 


Jz  "  ■''  X  (3Cq°-+  24  fz     +  ^6^z~  ) 


105 «a'  z- 

As  I  never  much  relished  the  rifles  in  question,  as  they 
have  a  tendency  to  confound  begmners,  and  are  neither 
useful  nor  necessary  in  the  place  where  they  have  been 
introduced,  I  trust  the  two  following  new  solutions  will 
not  prove  unacceptable  to  some  of  the  jeaders  of  your  valu- 
able Magazine,  as  being  more  practicable  in  general,  and 
more  easily  understood  than  the  methods  and  rules  re- 
ferred to.         I  am,  sir,  your  most  obedient  servant, 

Addiscombe  Place,  2&d May  1812.  JaMJES  AnDREW,  LL.D. 

Bb4  1.  Given 
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1.  Given  the  fluxion  ^-^-i— tX.^  or  g^TJ^"^  X  y     y, 

y 

to  find  its  fluent. 


J  -  1-5    -I 


Eere    g^  +  y\'    x   y      y  =  g'  +  f-<    y     V      V 


—  2  I       _5 


Put  g'^  y    "  J^   \  =.  z: 

— 2  % 1 

then   y       =  : 


-4         »_il 
and  ?/       = 


2%  X 


,               —5,          2x  X  z— 1          2X2a  — z 
and   -Ay     y  ^   ~ =  ^, 5 

Ho \1  __5  -i  Z  —   2Z 

Therefore  ^'- y    ■'+]|2    j,       t/'  =  x^   ^   ~2?"    ^ 

2    •  f    •  t  A  4  4 

^^i ,  and  Its  fluent  is  ^-^—    =  — I^^"    ^ 


%^  X  5  -  3g    _   g'^-y        +  V'  X  5-3g^y       -3  __  J_^     X 
J5g*  ~  j.5g*  15^ 


■4  ,,5 


was  to  be  found, 

2.  Given  the  fluxion  a—fz'^"^  x    ^"      z,  required   it 
fluent. 

Here  a  ~fz  y  z~~'^^~'   i—  a  —fj^\ 


fl2        —      \     Z 


Put  ax      -/=  y; 

thenx-'^=   -^-t/; 
a 

also  X       =  — ^j— ' ; 


m 


B.oyal  Society.  385 


and 


in  fluxions,   —  nz 


a^  a^ 


no?  ' 

5  1  2   1 


c  ''''    7I2   _3«-i.         y''y+'^fy''y+ry''y . 

rerore,  ax      —f\z  z  ■=■  —- , > 


and   its  fluent  is  -  felU/'l+ifV  =  -  4 


30/+84/y  +  70/^  _  _  a;^'     — /|-  xSOa'^g    "  +240/2;  +1  Qf 
105  ~  105«a3 

—  1  G— /z  I  30c?   +  24q/s;   +  16/  2 


X 

2 


lOSna^  ,.« 


X  — -—      X 


%  z 


in 


a—Jz   r  X  ?>0a    +24afz    +  iQf  z' 

;^ — } ,    which   was   to  be 

IQSna   z~'"- 

found. 

J.  A. 


LVJII.  Proceedings  qf  Learned  Societies, 

EOYAL    SOCIETY. 

April  30.  xTL  LETTER  to  the  President  from  Capt.Maun- 
sell  was  read,  describing  the  peculiar  appearance  of  three 
coronse  or  suns  which  he  observed  at  Plymouth,  some  time 
since.  The  author  had  often  seen  two  corona,  but  never 
before  three ;  the  rainbow  colours  which  formed  these  solar 
circles  were  in  the  inverse  order  in  which  they  usually  ap- 
pear. 

May  7.  A  very  long  paper,  communicated  by  Mr. 
Brown  of  the  Linnean  Society,  from  Dr.  AUman,  on  the 
figures  of  the  tubes  and  pores  of  plants,  was  read.  Dr. 
Allman  havino;  been  led  to  investigate  the  cells  and  tubes 
of  plants  during  a  course  of  botanical  lectures,  observed 
that  they  might  all  be  reduced  to  some  regular  geometrical 
figure.  He  then  proceeded  to  demonstrate  mathematically 
that  the  various  tubes  of  plants  necessarily  assume  octahe- 
dral, dodecahedral,  or  other  geometric  figures,  either  sinr- 
ple  or  combined.  In  the  conclusion  of  this  paper,  which 
does  not  admit  of  analysis,  Dr.  A.  acknowledged  the  merit 
of  the  labours  of  Mirbel  and  Decandolle  ort  this  branch  of 

vegetable 
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vegetable  anatomy,  although  his  own  researches  had  com- 
menced long  prior  to  the  appearance  of  their  respective 
works. 

May  14.  A  letter  from  the  indefatigable  Mr.  T.  A. 
Knight  to  the  President-was  read,  describing  his  experi- 
ments on  the  tendrils  of  plants,  and  investigating  the  cause 
of  their  apparently  rational  inclination  to  adjoining  ob- 
jects for  support.  Mr.  Knight  tried  a  number  of  creeping 
plants  in  a  green-house,  and  also  the  tendrils  of  vines;  he 
exposed  them  in  various  positions  with  respect  to  the  sun 
or  light,  and  foimd  that  tliey  all  invariably  receded  from  the 
stronger  light,  and  attached  themselves  to  those  objects  ia 
the  shade,  or,  if  no  other  object  presented  itself,  to  the  dark 
side  of  their  parent  stems.  Hence  he  u'as  induced  to  con- 
clude that  the  action  of  licht  on  the  tendriis  contracted  the 
vessels  on  the  sides  exposed  to  it,  and  occasioned  not  only 
the  spiral  convolutions,  but  also  that  tendency  to  fix  on 
obscured  or  shaded  objects.  On  this  principle  he  accounted 
for  all  the  curious  instinct-like  motions  of  young  tendrils 
in  a  manner  purely  mechanical,  and  positively  denied  them 
any  sensitive  or  elective  motion  whatever. 

1'he  Society  then  adjourned  over  the  holiday-week  till 
Thursday  the  28th  of  May. 


LONDON   PHILOSOPHICAL  SOCIETT. 

The  meetings  of  this  Society  in  April  were  chieBy  oc- 
cupied bv  an  examination  of  Mr.  Godwin's  assertion, 
that  Gratitude  is  no  part  of  Virtue^  and  by  a  Lecture  on 
Vision. 

'J'he  numerous  speakers,  and  the  variety  of  ingenious 
opinions  delivered  and  most  ably  supported  on  the  former 
inieiesting  toj)ic,  exclude  our  attempting  with  any  degree 
of  justice  to  present  to  our  readers  even  a  decision  ot  the 
question.  However  we  may  differ  from  the  theories  ad- 
vanced by  many  firm  supporters  of  tins  Society,  we  cannot 
vvitbliold  our  sliglit  meed  of  praise  for  the  zest  of  science 
displayed  by  their  ardour  in  canvassing  their  various  hypo- 
theses ;  and  at  the  same  time  feel  fully  impressed,  that  it 
is  by  such  candid  and  liberal  investigations  of  the  different 
topics  of  Moral  Philosophy,  that  we  shall  be  able  to  dispel 
the  gloomy  and  oppressive  mist  of  scepticism,  and  accelerate 
our  progress  toward"?  the  meridian  of  pcricction. 

The  Lecture  on  Vision  was  delivered  by  Mr.  T.  Pctti- 
Crew,  and  of  which  we  shall  give  a  short  account.  He 
bceaii  bv  observing,  that  prior  to  entering  upon  the  physio- 
logy 
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lofiy  of  an  oraan,  it  is  necessary  to  consider  its  anatomy; 
the  lecture,  therefore,  commenced  by  a  very  accurate  and 
perspicuous  description  ot  the  anatomy  of  the  Eye,  and 
its  adjacent  parts.  As  he  proceeded  to  demonstrate  the 
various  parts  of  this  most  beautitul  organ,  he  noiiced  the 
appearance  aiid  peculiarities  of  them  in  difftrtnt  animals, 
showing  their  adaptation  to  the  elementb  in  which  ihcy 
exist. 

Having  explained  the  anatomy,  Mr.  P.  proceeded  to  elu- 
cidate the  action  of  the  eye  by  physical  experiments,  and, 
after  examining  the  nature  of  light  and  colours,  applied  it 
to  the  subject  of  vision.  Here  he  enlarjred  on  the  power 
of  the  eye,  bv  which  it  adjtists  itself  to  the  distinct  per- 
ception of  objects  ;  and  having  noticed  the  opinions  of 
Kepler,  Le  Cat,  De*  Cartes,  Young,  Pemberton,  and  some 
others,  from  the  lately  discovered  muscle,  by  Mr.  Campion, 
in  an  eagle,  uhich  is  attached  to  the  sclerotica,  capable  of 
producino;  the  change  in  the  focal  distance,  inferred  that 
something  analogous  n?ight  exist  in  the  human  species, 
which  would  perform  the  three  changes  suggested  bv  Mr. 
Ramsden  and  Mr.  Home,  viz.  a  motion  of  the  crystalline 
lens — an  eIono;ation  of  the  axis  of  vision — and  an  increase 
of  curvature  in  the  cornea. 

From  this  subject  the  learned  author  proceeded  to  con- 
sider the  theory  of  Hartley,  on  the  manner  in  which  the 
rays  of  light  in  falling  upon  the  bottom  of  the  eye  excite 
Vibrations  in  the  tunica  retina,  which  he  seemed  much  dis- 
posed to  coincide  with ; — the  mycptic  and  presbvoptic 
states  of  the  eye,  v.ith  their  remedies  ; — and  the  manner  in 
which  the  optic  imao;e  Is  reverted.  After  examininor  the 
different  suggestions  on  this  latter  important  subject,  he 
determined  the  theory  of  Mr.  A.  Walker,  of  Edinburgh, 
to  be  the  most  rational  and  deserving  of  attention.  We 
shall  close  this  article  by  submitting  a  few  extracts  from 
Mr.  W/s  work,  selected  by  the  lecturer '•". 

Mr.  W.  supposes  "  the  eye  to  be  acted  on  by  light  pre- 
cisely as  some  kinds  of  the  reflecting  telescope,  vA^hich,  after 
receiving  the  image  inverted  upon  its  interior  lens,  reflects 
anrl  reverses  it  upon  its  exterior  lens,  and  permits  it  to  be 
seen  in  its  natural  situation.  In  the  same  way,  the  interior 
part  of  the  retina,  having  received  the  ipnage  inverted,  re- 
flects, reverses,  and  presents  it  in  its  natural  position  upon 
its  anterior  part." 

"The  anatomical  fact,  that,  at  the  posterior  part  of  the 

*    See  Archives  of  Universal  Science,  vol.  ii,  April  1809,  p.  16^2. 
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retina,  its  arachnoid,  pulpy  or  most  sensible  lamina  is  co- 
vered on  the  side  which  is  toward  the  vitreous  humour  by 
a  more  consistent,  vascular,  and  less  sensible  portion,  while 
the  anterior  part  is  exquisitely  delicate  and  fine,  tends  to 
confirm  this  theory.  Jt  receives  also  additional  confirma- 
tion Irom  the  circumstance,  that  the  transparent  retina  thus 
laid  over  the  black  pigmentum,  and  more  especially  over 
the  tapitum,  exclusively  occupying  this  part  in  some  of  the 
inferior  animals,  must  form  the  most  perfect  reflector." 

•^'Thus  doubtless  it  is  that  that  portion  receives  no  im- 
pression from  the  image,  and  that  the  anterior  extremity 
of  the  nerve,  which  is  in  all  cases  the  most  sensible,  is 
alone  impressed  by  a  natural  and  correct  picture  of  the  ex- 
ternal object,  and  transmits  it  to  the  sensorium." 

"  The  physiological  fact  also,  that  the  anterior  part  of 
the  retina  cannot  be  impressed  even  by  a  single  direct  ray 
from  without, — and  that,  unless  it  receive  the  image  re- 
flected, reverted,  and  in  its  natural  position  from  the 
posterior  part,  as  I  have  described,  it  must  be  apparently 
useless, — is  almost  a  decided  confirmation  of  the  theory 
I  have  suggested." 

*^  A  confirmation  of  this  theory,  however,  still  more  de- 
cisive ihan  these,  vet  remains.  It  appears  that  posterior- 
ly the  retina  is  entirely  insensible  where  the  optic  nerve 
enters,  as  at  that  part  we  have  no  sense  of  vision." 

"  Consistently  with  the  theory  just  delivered,"  Mr.  W. 
concludes,  "  that  we  have  from  this  circumstance  a  de- 
cided proof  that  the  posterior  part  of  the  retina  is  utterly 
insensible,  since,  at  the  entrance  of  the  nerve  where  it 
exists  in  the  greatest  quantity,  it  can  be  demonstrated  to 
be  so ;  and,  that  vision  is  wanting  at  this  spot  precisely 
because,  where  the  nerve  enters,  there  is  no  choroides  to 
reflect  the  rays  to  the  sensible  interior  portion." 

Thus  he  conceives  the  optic  image  is  reverted.  It  af- 
forded us  much  pleasure  to  hear  it  intimated,  that  com- 
parative vision  will  form  the  subject  of  another  paper,  as 
probably  an  attentive  examination  of  this  organ  in  the  more 
simple  (if  we  may  be  allowed  the  term)  animals  may  throw 
some  light  on  so  interesting  and  important  a  branch  of 
Physiology. 

May.  —  Mr.  Clarkson  has  this  month  delivered  two 
Lectures  on  Physiognomy.  His  object  in  giving  them  was 
to  define  accurately  the  expressions  of  Physiognomical  Cha- 
racter, and  to  prove  that  they  formed,  if  accurately  studied, 
a  species  of  universal  character;  thus  paving  the  way  for 
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the  future  progress  he  intends  to  pursue,  In  analysina;  the 
Hieroglyphical  and  investigating  the  Philosophical  Lan- 
guage. 

He  began  by  remarking  the  rapid  conquest  which  the 
theory  had  made  over  incredulity  since  the  time  of  Lava- 
ter;  and  stated  it  as  a  proof  of  its  general  soundness,  that: 
it  should  not  only  be  tacitly  assented  to  bv  the  learned,  but 
be  received  as  an  axiom  (which  had  really  been  the  case) 
into  ordinary  journals  and  newspapers. 

Mr.  Clarkson  conceived  that  Lavater  had  not  reduced 
physiognomy  to  a  science  by  induction  and  logical  analysis, 
and  this  was  the  great  desideratum  for  which  he  had  under- 
taken the  subject.  The  basis  on  which  he  founded  his  su- 
perstructure was,  that  we  judge  of  every  thing  in  the  world, 
of  animals,  vegetables,  and  minerals,  by  superficial  appear-  - 
ances.  This  superficial  judgement  is  therefore  as  correct, 
with  regard  lo  man,  as  any  other  part  of  matter  of  which 
he  forms  a  portion.  But  it  does  not  involve  the  conse- 
quence, that  human  nature  may  read  as  in  a  volume,  from 
the  index  of  the  face,  the  past  or  future  history  of  an  in- 
dividual subject.  Undoubtedly,  Mr.  C.  observed,  an  un- 
erring physiognomical  judgement  must  be  an  attainment  of 
long  and  laborious  initiation  ;  for,  if  every  individual  of  all 
those  numerous  multitudes  who  have  by  turns  possessed  the 
globe  differed  in  external  characteristics,  the  shades  of  dif- 
ference must  be  minute  in  the  extreme  for  infinite  variety 
to  be  written  on  so  small  a  tablet  as  the  human  face  : — still, 
if  the  infinite  variety  of  characters  in  the  Chinese  or  Hie- 
roglyphical languages  could  be  faithfully  distinguished, 
those  of  the  face  are  equally  capable  of  distinction; — thcv 
are  more  so,  because  the  roots  of  these  characters,  viz.  the 
Passions,  are  known  to  all  men  ; — the  modifications  of 
these  roots,  therefore,  are  all  that  remain  to  be  understood. 

Mr.  C.  then  entered  into  a  distinction  between  Paihoono- 
my  and  Physiognomy.  The  first  he  defined  to  be  passion 
in  action,  ihe  latter  in  quiescence.  The  former  was  ac- 
knowledged by  all,  the  latter  denied  by  few  ;  but  if  it  could 
be  proved  that  certain  lineaments  were  the  provinces  of  cer- 
tain emotions  and  passions,  an  immoveable  fulcrum  was 
obtained  on  which  to  rest  the  physiognomical  lever, be- 
cause nothing  remained  but  to  prove  that  the  admitted  ac- 
tion left  traces  proportionable  to  the  power  exerted.  After 
having  demonstrated  the  former  point  from  paintinss  and 
from  plates  of  the  passions,  he  proceeded  to  prove  the  lat- 
ter by  syllogism  as  well  as  by  experience.  For  if  the  nerves 
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and  muscles,  which  are  the  media  of  internnl  action,  be  ma- 
terialj  they  must  be  subject  to  all  the  effects  of  material  ac- 
tion, to  tenuosity,  to  rigidity,  to  expansion,  to  contraction; 
and  the  traces  left  upon  them  will  be  more  or  less  strong 
in  proportion  as  the  action  is  more  f)r  less  vehement,  more 
or  less  reiterated.  He  next  exhibited  instances  irom  paint- 
ing, in  which  the  milder  passions  and  qualities  might  remain 
stamped  upon  a  face  in  quiescence,  such  as  benevolence, 
love,  courage,  and  sorrow  ;  and  observed,  that  if  this 
point  was  granted  with  regard  to  all  the  passions,  more  was 
irranted,  cenerally  speaking,  than  what  physiognomy  de- 
mauids  ;  because  it  was  not  to  be  supposed,  that  a  man  who 
was  struck  with  sudden  panics  repeatedly  would  by  any  re- 
petition retain  the  haggard  gaping  look  of  Fear,  or  that  a 
beino-  who  expressed  his  pride  or  his  contempt  with  the 
most  demoniacal  extension  of  muscle,  would  retain  that 
expression  in  all  its  disfiguring  dimensions  in  a  state  of  qui- 
escence. Physiognomy  did  not  require  such  a  concession; 
she  merely  demanded  assent  to  this  simple  proposition. 
That  if  positive  lineaments  in  a  state  of  rest  approach  the 
form  which  they  assume  in  action,  the  more  or  less  will 
the  individual  v.ho  possessed  them  be  characteristically 
stamped  with  a  propensity  to  such  feelings  and  to  such 
sensations. 

Mr.  C.  then  proceeded  to  m.ark  out  the  provinces  of  the 
triple  existence  of  man  upon  his  face,  agreeing  with  Lava- 
ter  in  assigning  the  forehead  to  intellect ;  the  cheeks,  the 
nose,  and  the  lips,  to  moral  or  sentimental;  and  the  chin  and 
throat  to  aninud  existence  ;  but  differing  with  him  in  consi- 
dering the  harmony  of  this  triple  existence,  that  is,  its  co- 
equal diffusion  over  every  portion  of  the  frame  as  the  corner- 
stone of  Physiognomy.  For  what  is  gained,  he  asked, 
when  the  fact  is  admitted,  that  the  finger  of  one  man  will 
not  harmonize  with  the  hand  of  another,  or  the  nose  of 
one  individual  will  not  congenialize  with  his  neighbour's 
features?  The  old  objection  of  the  Antiphysiognomist 
will  immediately  recur :  '  I  grant  the  individuality  of  all 
human  forms,  but  I  doubt  tlie  connexion  of  internal  orga- 
nization with  that  individuality.'  The  argument,  there- 
fore, merely  goes  to  prove,  that  there  is  as  great  a  diffe- 
rence between  the  mental  as  between  the  personal  charac- 
ters of  mankind^  aiid  not  that  the  mental  is  influenced  of 
necessity  bv  the  personal.  Indeed,  if  it  were  necessary  to 
prove  tbis  harnumy,  the  argument  of  Lavatcrwas  superero- 
ratory ;  because    any   one  who  frequents    a  theatre,  or  a 
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masquerade,  is  aware  that  ihe  substitution  of  an  eyebrow, 
or  a  false  nose,  will  baffle  personal  recognition  as  strongly 
as  if  the  face  was  disfigured  by  a  mask. 

To  prove  the  proposition  that  the  three  existences  of  man 
had  their  distinct  provinces  of  the  face,  Mr.  C.  observed, 
that  with  regard  to  intellect,  the  mere  fact  that  the  fore- 
head was  the  superficial  boundary  of  the  brain,  that  is,  the 
visible  boundary,  (for  with  the  invisible,  as  far  as  regarded 
physiognomical  practice,  there  was  no  necessity  to  inter- 
fere,) substantiated  the  deduction  if  the  preceding  pre- 
mises were  true,  which  regards  it  as  the  tablet  and  mirror  of 
intellect.  Experience  was  the  best  argument,  that  sensi- 
tive or  moral  existence  acted  on  that  portion  of  the  face 
which  occupies  from  the  brows  to  the  mouth  ;  and  no  one 
could  doubt  the  fact  who  had  ever  seen  the  eyes  lighted  up 
by  love  or  dimmed  by  sorrow  ;  that  had  ever  beheld  the 
cheeks  irradiated  by  joy,  flushed  by  hope,  dimpled  by  be- 
nevolence, or  excavated  by  envy,  jealousy,  or  ambition. 
Animal  life,  the  lowest  species  of  existence,  next  drew  the 
attention  of  the  learned  Lecturer,  and  this,  by  demonstra- 
tion as  well  as  by  experience,  would  be  found  to  reside  iu 
the  lower  part  of  the  human  face  occupying  from  the  mouth 
to  the  throat.  That  this  was  a  fact,  he  said,  independently 
of  other  evidence,  Anatomy,  at  once  the  nurse  and  sister 
of  Physiognomy,  loudly  and  strongly  attests  ; — she  attests, 
that  those  portions  of  the  frame  in  which  animal  strength 
resides,  are  concatenated  wi;h  the  muscles  that  move  the 
arm  and  chin; — she  demonstrates,  and  Pathognomy  co- 
gently pourtrays  the  demonstration,  that  in  vast  exertions 
of  animal  power  the  under  jaw  is  firmly  knitted  to  the  up- 
per :  that  in  all  cases  of  bodily  debility,  or  menial  apathy, 
the  under  jaw  drops  and  depends; — she  points  to  the  well- 
known  influence  of  old  age,  in  still  further  augmenting  the 
visibility  of  this  depending  characteristic  ;  and  she  appeals 
to  Death  itself,  whether  the  total  laxity  of  the  under  jaw 
be  not  its  most  positive  and  most  undeniable  symptom. 

After  making  some  remarks  on  the  impracticability  of 
the  theory  of  Gall  as  applied  to  living  beings,  inasmuch  as 
the  orsfans  hv  that  Professor  are  difl'used  over  the  whole 
surface  of  the  scull,  ihe  Lecturer  proceeded  to  define  the 
gradated  differences  between  intellect  and  inanity,  observ- 
ing that,  if  his  foregoing  premises  were  true,  the  diffe- 
rence between  the  raiiocinativc  faculties  of  brutes  and  men 
should  be  marked  in  the  boldest  delineation  on  the  foreheads 
of  the  different  species.  The  difference,  in  short,  con- 
sisted in  this,  that  man  has  a  forehead    slightly  inclining 
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from  the  perpendicular,  and  the  brute  either  possesses  no 
iorehead  at  all,  a  most  decisive  mark  of  inanity,  or  presents 
it  to  view  in  a  line  nearly  horizonial  or  parallel  with  the 
earth.  Hence,  then,  a  deficiency  of  forehead  is  analogous 
to  a  deficiency  of  intellect  ■  and  from  this  proposition  re- 
sults another  of  still  greater  importance,  that  the  nearer 
tlie  forehead  of  brutes  approaches  the  hne  described  by  that 
of  man,  the  greater  must  be  their  chaiacteristics  of  sagaci- 
ty, of  memory,  of  sensibility ;  and  this  is  instanced  in  the 
elephant,  the  dog,  and  the  monkey.  The  approximation 
or  deviation,  therefore,  affords  a  «caie  pertectlv  unembar- 
rassed for  the  physiognomist. — The  mam  result  of  the 
whole  argument  was  this  :  that  a  receding  torehead,  that  is, 
when  compared  with  the  usual  perpei  .'iculari^y  of  human 
foreheads,  implies  a  defective  gradaticui  ot  intellect ;  and, 
when  the  line  so  receding  passes  a  certain  point,  involves 
a  necessary  incapacity  in  the  individual. 

It  must  not  be  supposed,  however,  continued  the  Lec- 
turer, that  a  rectilinear  fortf:eac!  atibrds  the  onlv  real  stand- 
ard of  perfection.  Where  there  are  internal  organs  origi- 
nally active,  there  must  be  prominences  and  curves.  The 
greater  the  curve,  the  greater  will  be  the  j^ower  ;  and  the 
more  distinct  and  clear  the  external  delineation,  the  more 
singleness  of  internal  energy  in  the  metaphysical  faculties 
of  the  brain.  Hence,  then,  a  concavity  of  forehead  betrays 
a  greater  want  of  intellect  than  a  perpendicularity,  and  the 
latter  than  a  convexity,  that  is,  under  certain  modifications 
and  restrictions.  He  svas  aware  that  the  Greek  statues  of 
the  gods  exhibUed  a  forehead  distinguished  by  a  perpendi- 
cularity cf  outline  continued  throughout  the  whole  extent 
of  the  nose:  but  even  this  fact,  though  apparently  hostile, 
was  in  reality  coincident  with  this  theory  ;  for  the  Greeks 
aimed  at  conferring:  a  calm  intellectual  self-absorption  on 
their  deities,  as  well  as  a  privation  from  debasing  passions. 
Instead,  therefore,  of  prominences,  which  are  the  stamps  of 
eff(;rt,  thtv  selected  right  lines,  and  they  produced  by  that 
selection  the  anticipated  effect. 

Mr.  C.  concluded  his  first  Lecture  by  exhibiting  a  scale 
of  the  ficradation  of  intellect,  from  the  horizontal  line  of 
forehead  peculiar  to  the  lowest  brutes,  to  the  perpendicular 
line  of  the  Greek  ideal :  by  this  it  appeared,  that  the  Eu- 
ropean forehead  retrogressed  from  the  ideal  ten  degrees,  the 
Asiatic  (a  fact  pregnant  with  moral  conclusion?)  about  fif- 
teen, the  Negro  twenty,  the  Peruvian  twenty-five,  theOu- 
rang-outang  thirty- five.  He  alluded  to  the  argument  of 
Negro- nonprogression,  drawn  chiefly  from  the  foreheads  of 

that 


London  Philosophical  Society.  393 

that  race  ;  and  aher  mentioning  his  desire  of  appropriating 
a  single  lecture  to  the  dtlence  ai'  iheir  progressive  powers, 
observed,  that  the  exhibition  of  the  physiognomical   scale, 
he  then  produced,  decided  against  the  opposite  tlieorists  in 
a  striking  degree, — for  the  Peruvian  was  now  below  the  Ne- 
gro in  the  physiognomical  indication  of  mental  powers ;  and 
it  was  a  notorious  fact,  that  the  Peruvians  were  rapidly  ad- 
vancing up  the  great  ladder  of  civilization,  from  the  lowest 
degree  of  the  scale  in  which  savage  existence  mingles  with 
that  of  brutes  at  the  period  of  Pizarro's  invasion*.     The 
line  of  the  forehead,  therefore,  did  not    prevent   improve- 
ment, but  accompany  degradation. 

In  his  second  Lecture  Mr.  C.  proceeded,  from  an  analy- 
sis of  intellect  in  the  abstract,  to  an  analysis  of  intellect  in 
the  detail ;  observing,  that  If  the  intellect  have  various  di- 
stinct metaphysical  powers,  such  as  memory,  perception, 
imagination,  and  judgement,  the  organs  of  the  brain,  which 
are  ihe  media  of  their  action,  must  correspond  with  them, 
not   only  in   iheir   distinct  existence,  but  in  their  distinct 
position  :    otherwise,    the   connexion    between    brain   and 
intelleGi  would  not  be  positive,  but  partial.     He  then  pro- 
ceeded  to  a  learned    metaphysical   analysis  of  Perception, 
stating  it  to  be  a  faculty  peculiar  to  (.hildhood  ;  and  con- 
cluding, that  it  was  necessary  to  express  some  proof  ot  its 
existence  on   the  forehead  of  the  child.     After  stating  the 
striking  difference  between    the   projecting   curve  of    the 
child's  forehead  and  the  retiring  line  of  the  adult,  he  ob- 
served, that  the  convex  of  the  former  was  repressed   by  a 
horizontal  sinus  or  indenture,  as  the  faculties  developed 
themselves,  and  that  the  consequence  of    this  indenture 
was  the  formation  of  an  arch  above  the  brows,  which  in- 
creases as  the  lower  arch  recedes.  From  hence  he  concluded, 
that   the  upper  or  retiring  portion  of  the  forehead  was  the 
province  of  perception,  and  the  lower  or  advancing  portion 
the  territory  of  the   reflecting   energies   maturing  or  con- 
firmed.    He  next   remarked,  as  collateral   testimony,  the 
projecting  rotundity  of  forehead    evident   in   the   faces  of 
idiots,  which  Lavater  has  alrcadv  observed.     This  proved 
them  the  creatures  of  mere  sensation  ;  and  immaturity  of 
intellect  always  accompanied   the  external  sign. — He  then 
adverted  to  a  more  pleasing  collateral  testimony.     It  had 
been  allowed,  he  said,  by  most  philosophers,  that  women 
were  superior  to  men  in  the  perceptive  faculties,  though 

•  We  believe  that  the  practice  of  the  Peruvians  with  their  infants,  of 
placing  the  head  between  boards,  firmly  confined,  to  mould  them  agree- 
ably to  their  ideas  of  b(  auty,  materially  influences  the  line  of  direction. 
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inferior  in  the  reflective  ;  that  they  acquired  frequently  by 
a  glance  of  thought,  what  men  acquired  by  elaborate  and 
slow  research.  After  detailing  the  benefit  u  hich  might  re- 
sult from  the  refinement  of  this  instinctive  felicity  of  rea- 
soning, he  inquired,  whether  it  could  be  traced  in  the  ex- 
ternal lineaments  ?  Nothing  could  be  more  satisfactory 
than  the  answer,  for  the  female  forehead  uniformly  differs 
from  that  of  man;  and  the  difference  consists  in  this,  that 
in  the  forehead  of  man  there  is  a  strong  indenture  indica- 
tive of  application  :  in  woman  there  is  none.  The  former 
is  rectilinear,  the  latter  curvilinear, — but  curvilinear  with- 
ont  being  projecting.  In  the  former  there  are  protuberances 
and  broken  lines:  in  the  latter  the  beautiful  unbroken  arch, 
not  only  of  the  profile  but  of  the  eyebrows,  demonstrates 
the  superiority  of  the  perceptive  faculty,  chastened  more  or 
less  as  it  advances  or  recedes. 

Imagination,  the  next  division  of  the  intellect,  the  learned 
Lecturer  stated,  was  a  modification  of  perception  and  me- 
morv.  It  must,  therefore,  be  sought  for  in  the  upper  arch 
of  the  forehead. — Gall  had  placed  wit  in  the  two  angles  of 
that  upper  part,  and  wit  was  the  effect  of  imagination.  It 
had  been  before  observed,  that  a  retreating  line  was  pecu- 
liar to  ardency  of  thought ; — a  straight  line  to  judgement ; — 
a  projecting  line  to  immaturity  of  idea.  When,  therefore,  the 
curve  peculiar  to  perception  was  felicitously  mingled  with  the 
slightly  retiring  line  peculiar  to  production  of  ideas,  there 
was  ♦he  character  of  Imagination,  and  such  was  the  fore- 
head of  most  females ;  and  when  the  lower  arch  of  the 
forehead  indicated  a  conmiutual  expansion  of  the  organs  of 
memciry  and  judgement,  there  was  the  constitutional  ideal 
of  a  poetical  construction. 

It  follows,  therefore,  that  the  lower  arch  of  the  forehead 
(the  {irotwbeiance  of  which  is  as  remarkable  in  the  Greek 
idral  as  in  the  real  busts  of  great  men)  must  be  the  seat  of 
memory  and  judgement.  Indeed,  Gall  and  Lavater  not 
only  boili  ;  oncur  in  this  proposition,  but  afford  a  clue  to 
di-'Over  the  distinct  position  of  these  two  organs.  Lavater 
has  rt-niarked,  that  he  never  observed  anv  one  with  project- 
ing eyebrows  who  was  not  a  calculating  and  enterprising 
genius;  and  that  a  peipendicular  indenture  of  the  fore- 
he.'id  above  the  nose,  was  equally  indicative  of  acuteness 
and  discrimination.  Prof":  sst^r  Gall,  though  he  has  con- 
fouiultd  the  organs  of  memory  and  judgement,  concurs 
sir.gnlarly  with  Lavater ;  for  he  places  the  organ  of  calcu- 
lation, which  vitpi^nd^  evidently  on  memory,  at  the  ex- 
tremity oi  the  eyebrovi's ;  and   the  organ   of    association 
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relattve  to  places  and  things,  which  is  nearly  allied  to  the 
facility  of  judgement,  on  either  side  of  the  perpendicular 
indenuire  of  the  forehead.  So  much  for  anatomical  coin- 
cidence. Experience  is  equally  convincing.  For  the  fore- 
bead  of  all  eminent  men  is  strikingly  marked  with  the 
sinus  described,  among  which  none  are  more  remarkable 
thao  Sierne,  Johnson,  and  St.  Evremond.  Besides,  it  is 
certain,  in  all  application  or  study  in  which  the  judgement 
is  principally  concerned,  there  is  a  contraction  of  the 
brows,  and  the  consequence  of  that  contraction  will  be  to 
deepen  the  indenture. 

The  Lecturer  then  proceeded  to  an  ingenious  expo- 
sition of  the  different  forms  of  the  eyebrows,  stating 
them  to  be  strong  hieroglyphs  of  the  mental  charac- 
ter, and  exhibiting  drawmgs  of  them  under  different 
gradations,  from  the  elevated  stare  of  astonishment  to  the 
arche(\  curve  of  wit;  the  irregularly  depressed  line  of 
sorrow  and  debility,  or  the  more  regular  depression  of  in- 
tense application.  A  scale  therefore  of  gradations  might 
be  formed,  and  the  knowledge  of  man  as  an  intellectual 
being  reduced  to  science. 

[To  be  continued.] 

WERNERIAN    NATURAL    HISTORY    SOCIETY*. 

At  a  meeting  of  this  society,  on  the  22d  of  February,  a 
communication  from  the  Rev.  Mr.  Fleming  of  Flisk  was 
read,  describing  the  mineralogical  appearances  which  occur 
on  the  north  bank  of  the  Frith  of  1  ay,  from  Dundee  up  to 
Kingoodie  quarry.  The  rocks  are  claystone,  claystone 
porphyry,  felspar  porphyry,  greenstone,  sandstone,  and 
amygdaloid.  The  sandstone  occurs  in  bason-shaped  ca- 
vities in  the  porphyry,  and  contains  subordinate  beds  of 
greenstone;  but  he  deferred  giving  any  decided  opinion 
concerning  the  geognostic  relations  of  these  rocks  till  he 
should  examine  the  south  shore  of  the  Frith  of  Tay. 

At  the  same  meeting,  the  Secretary  read  a  communica- 
tion from  Mr.  Macgregor,  Surgeon  to  the  25th  regiment,  giv- 
ing an  account  of  the  mineralogy  of  the  district  around  the 
town  of  Lanark,  particularly  at  the  celebrated  falls  of  Cora 
Lin  and  Stonebyres.  Near  the  former,  porphyry- slale  and 
felspar-porphyry  occur.  At  the  latter,  the  waters  are 
poured  over  beds  of  fine-grained  sandstone,  which,  in  de- 
scending, gradually  becomes  coarser  in  texture,  till  it  passes 
into  a  conglomerate,  consisting  of  masses  of  quartz,  jas- 

*  This  report  was  omitted  in  last  number  by  mistake. 
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per,  splintery  hornstone,  flin»y-slate,  and  clay-slate.  Near 
Netham  Bridge,  the  traces  of  a  coal  deposition,  and  a  por- 
tion of  a  coal-field  make  their  appearance  ;  many  alternate 
ing  beds  of  sandstone,  bituminous  shale  and  clay  ironstone 
occurring  along  with  thin  beds  of  slate  coal  and  canner- 
coal.  Mr.  Macgregor  stated  it  to  he  his  opinion,  that  thfe 
sandstone  exposed  on  the  banks  of  the  Clyde  and  of  the 
Muuse  river  near  Lanark,  belongs  to  one  and  the  same 
formation  j  and  that  the  Mf)use  has  gradually  scooped  out 
the  present  channel,  in  the  same  way  as  the  Clyde  is  sup- 
posed to  have  done,  and  that  there  are  here  no  marks  of 
any  violent  convulsion  of  nature,  as  some  have  imagined. 

An  extract  of  a  letter  from  Lieutenant  Huey  of  the  73d 
Regiment  was  also  read,  mentioning  the  circumstance  of 
a  Targe,  marine  aninial,  supposed  to  be  about  3()  feet  long, 
and  shaped  like  a  snake,  having  been  observed  from  a  ship 
in  lat.  38=^  13'  S.  and  long,  y  £. 

RD^AL  AfEDICAL  SOCIETV,  EDINBURGH. 

,  ^' All  Members  of  this  Society  are  invited  to  write  an  Ex- 
perimental Essay  on  the  following  subject  : 
!,    "  To  determine  by  experiment,  what  substances  are  ex- 
haled by  the  skin  j  and  the  changes,  if  any,  which  they 
j^pro'duce  on  the  surrounding  air." 

-,  The  dissertations  are  to  be  written  in  English,  Latin,  o.r 
Trench,  and  are  to  be  delivered  to  the  Secretary  on  or  be- 
fore.ihe^  1st  of  December  1813,  (being  the  year  succeeding 
that  in.  which  the  subject  is  proposed.)  The  adjudication 
will  take  place  in  the  last  week  of  February  following. 

"To  each  dissertation  shall  he  prefixed  a  motto,  and  this 
motto  is  to  be  written  on  the  outside  of  a  sealed  packet, 
'containing  the  name  and  address  of  the  authors.  No  dis- 
sertation will  be  received  with  the  author's  name  affixed; 
and  all  dissertations,  except  the  successful  one,  will  be  re- 
turned, if  desired,  with  the  scaled  packet  unopened. 

KIRWANIAN  SOCIETY  OF  DUBLIN. 

April  1. — The  reading  of  a  long  paper  by  M.  Donovan, 
Esq.,  member  of  the  Kirwanian  Society,  entitled  *'  Ob- 
servations on  the  Inadequacy  of  the  Hypotheses,  at  present 
received,  to  explain  the  Phaenomena  of  Electricity,-'  was 
commenced. 

After  a  statement  of  Dr.  Franklin's  doctrines,  Mr.  Do- 
noyan  referred  them  to  five  general  and  ultimate  proposi- 
tions. He  conceived  that  the  elasticity  attributed  to  the 
electric  fluid  was  assumed  on  insufficient  grounds,  and 
- • •  •      -  brought 
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brpiTg^ht  forward  an  experiment  inwhich  bodies  similarly 
electrified  attracted  instead  of  repelling  each  other.  He 
then  argued"  in  opposition  to  Dr  Franklin's  opinions  con- 
cerning the  existence,  equal  distribuiion,"and  relative  pros- 
portion  of  electricity  in  bodies  ;  he  showed  tbat  the  trairi 
of  phaenoinena  depending  on  attraction  and  repulsion  are 
not  explained   by  this  hypbthesis  ;  and   that  the  reasoning 

on  the  subiect  are  contradictory io  facts,  and  against  theiu.- 

VpI,.^-  '  tfOb-Tii  ^v.Ts*".'- i*-:   t»'K»   ;£.-J    ')'■'§  i  C.O-'k:      '• 

pel  V  t-6  •  -  .  '  If"" 

^^  April  15  the  reading  was  continued.— ;Mr.D"onovan  cOn- 
tieived  that  the  irnpi-nncability  of  glass,  as  assumed  by  Y)u 
Franklin,  u  as  incompatible  with  some  of  the  Doctor's  own 
principles  J  and,   if  impermealjilitv  were   proved,  that- the 
fact  would  offer  insurmountable  obstacles  to  the  admission  erf 
the  remaining  principles  of  the  hypothesis.  He  also  produced 
'an  experiment  which  seemed  decisively  to  prove  that  gla^ 
is  permeable.     He  then  proceeded,  at  some  length,  on  the 
doctrine  of  plus  and  minus,  and  made  an  trx-periment  to 
prove  that  Leyden  phials  when  fully  charged   do  not  indi- 
cate the  states  of  electricity  usually  attributed  to  them  :  he 
showed  that  when  a  phial  is  supposed  to  contain  an  excesSy 
it  will  manifest  unequivocal  indications  of  a  diminution  on 
the  same  surface ;  and  noticed  a  variety  of  other  phaeno- 
mena  contradictory  to  the  hypothesis.     He   concluded  his 
observations  on  Fr.mkhn's   hypothesis,    by  making  some 
remarks  on  its  insufficiency  to  explain  excitation. 

May  13.  The  reading  was  contmued. — The  next  hypo* 
thesis  which   came  under  examination  was  that  of  Ecles, 
which  has  been  generally  attributed  to  Symmer  and  Dr. 
Priestley.   After  stating  the  hypothesis,  he  proceeded  to  ex- 
amine its  principles.     Some  observations  were  first   made 
on  the  improbability  of  the  existence  of  two  distinct  fluids. 
The  author  then  proceeded  to  show,   that  even  allowing  the 
properties  assumed  as  belonging  to  these  fluids,  yet  still  the 
phaenomena  of  attraction  and  repulsion  are  not  explamed  ; 
and   that   some  con -equences  fairly  deduced  from  the  hy- 
pothesis are  contradicted   by  vvell-knov*n  facts.     He  made 
some  remarks  on  Ecles's  objections  to  the  permeability  of 
glass  as  mainjaineil  by  Dr.  Franklin,  and  showed  that  tb'ese 
objections. \Yere  invalid.     He  further  observed,  that   strcMig 
objections  to  some  parts  of  the  hypoihesis  arise  out  of  allow- 
^,i*ig  pernK^biUty  to  glass..    lit  wa*  next.^hovyn  thatc)n  the'se 
prinun>!§s,  ,the  Leyden. phiaU  tu  'he  operation  called  charg- 
^  ing,  should  have  even  its.  natural  quantity  diminished  to 
_  one  half,  Jar,  froin^having,qne.ot  its  powers  doubled  as  is 
♦  ^ippoecd  in  the  hypothesrs.    *He  "coiicliiided "his  objections 
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to  Ecles's  doctrines  with  observing,  that  the  great  princi- 
ple upon  which  the  whole  is  founded  is  demonstrably  false. 

At  the  same  meeting  a  paper,  by  Dr,  Ogilby,  (one  of  the 
vice-presidents,)  "  On  a  Formation  of  Porphyry  which  oc- 
curs in  the  counties  of  Antrim  and  Down,"  was  read.  The 
paper  was  accompanied  by  a  collection  of  specimens,  illus- 
trative of  the  series  from  the  older  to  the  newer  beds  of  this 
formation.  lAfter  some  general  remarks  upon  the  porphy- 
ries of  the  Wernerian  Geognosy,  which  have  been  confined 
to  the  class  of  primitive  rocks,  it  was  stated  as  probable, 
in  consequence  of  Professor  Jameson  having  recentb'  dis- 
covered transition  and  flcEtz  porphyries  in  Scotland,'^that 
still  more  extended  observation  might  develop  a  series  from 
the  oldest  or  primitive  porphyries  of  Werner,  through  the 
transition  and  flcetz  observed  by  Jameson,  to  others  of  still 
later  formation,  or  approaching  nearer  to  the  oldest  alluvial 
products.  A  considerable  extent  of  country  between  the 
small  towns  of  Doagh  and  Kells,  in  the  county  of  Antrim, 
called  Sandy  Braes,  and  which  had  been  first  noticed  (though 
never  described)  by  the  late  celebrated  Dr.  Miichell,  consists 
of  porphyritic  rocks.  Dr.  Ogilby  has  since  observed  a  con- 
siderable detached  portion,  which  he  considers  of  the  same 
formation,  near  the  town  of  Newton  Glens,  on  the  NE 
coast,  and  has  also  found  traces  of  it  near  the  towns  of 
Broughshane  and  Templepatrick,  and  at  Killymorris  in  the 
same  county ;  and,  from  the  specimens  deposited  in  the 
Dublin  Society's  Museum,  it  would  also  appear  to  occur 
near  Hillsbro',  in  the  county  Down. 

After  some  remarks  upon  the  general  appearances  of  the 
hills  composed  of  these  rocks,  which  are  low,  irregular  and 
obtusely  conical  in  their  form,  the  series  of  minerals  was 
described  in  the  following  order,  commencing  with  the 
lowest  or  oldest  member  he  could  discover  of  the  series. 
1.  Porphyritic  clay-stone,  the  basis  of  which  passes  on  the 
one  side  into  clay  of  little  induration  ;  and  on  the  other 
into  compact  felspar,  and  rarely,  a  mineral  approaching 
in  its  characters  to  red  jasper.  9.  Felspar  porphyry. 
3.  Porphyry  with  a  basis  of  compact  felspar  and  finely 
disseminated  hornblende,  which  may  be  called  Greenstone 
Porphyry.  Some  specimens  of  this  rock  showed  a  strong 
tendency  to  the  porphyry  slate  of  Werner.  4.  Pitohst one 
and  pearlstone  porphyry,  in  some  of  the  specimens  of  which 
the  passage  of  pearlstone  into  pitchstone  was  very  distinct. 

A  transition  of  the  pitchstone  into  hornstone  porphyry 
was  also  observable.  The  semi  and  common  opal  of  dit"- 
ferent  shades  of  yellow,  and  apparently  of  cotemporaneons 
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formation  with  the  containing  rock,  occur  not  urifrequently. 
It  has  not  been  fully  ascertained  whether  the  pitchstone 
and  pearlstone  porphyries  occur  in  beds  or  veins,  but  the 
former  appears  the  more  probable.  The  top  of  Cairnairney- 
hiil  at  Sandy  Braes,  and  of  Courtmartin,  Tiveraw,  and  the 
Knockins  at  Newton  Glens,  Dr.  O.  considers  as  the  newer 
beds  or  deposits  which  remain,  of  this  formation.  A  re- 
mark which  appears  to  merit  attention,  was  made  respecting 
the  quartz  and  felspar  crystals  which  occur  in  these  por- 
phyries. The  felspar  in  particular  has  considerable  lustre, 
hardness,  and  regularity,  and  may  be  considered  as  the 
glassy  subspecies  of  Werner,  in  the  newer  beds  of  this  for- 
mation as  at  the  top  of  Cairnairney,  while  these  characters 
in  general  diminish  the  nearer  we  approach  to  what  are 
considered  the  mechanical  deposits,  or  the  older  beds  of  the 
series.  The  paper  concluded  with  some  theoretical  remarks 
relative  to  the  geognostic  situation  and  mode  of  formation 
of  porphyry.  If  the  trap  rocks  of  Antrim  belong,  as  is 
commonly  supposed,  to  the  newest  floetz  formation  of 
Werner's  arrangement,  it  will  then  follow  that  this  por- 
phyry is  newer  than  any  hitherto  observed  by  Professor 
Jameson,  and  will  probably  hold  a  place  in  the  system  un- 
der the  name  of  the  Newest  Floetz  Porphyry.  The  answer 
to  Mr.  Jameson's  query  respecting  the  pearlstone  of  Sandy 
Braes  will  be  then  obvious. 

At  the  fourth  meeting  held  on  the  20th,  Dr.  Ogilby 
submitted  to  the  Society  sonie  remarks  upon  Mr.  Davy's 
late  proposal  of  rejecting  the  oxvmuriate  of  lime  from  the 
process  of  bleaching,  and  substituting  the  oxymuriate  of 
magnesia,  and  he  presented  the  results  of  several  experi- 
ments upon  this  subject. 

After  some  observations  upon  Mr.  Daw's  notion  that 
the  residual  muriate  of  lime,  which  remains  in  solution 
after  the  usual  process  of  steeping  in  the  oxymuriate,  pos- 
sessed a  caustic  property  and  destroyed  the  fibres  of  the 
cloth,  it  was  argued  that  the  singular  mode  of  reasoning 
on  the  assertion  made  use  of  by  Mr.  Daw,  *'  that  if  a 
strong  solution  of-muriate  of  lime  rendered  the  cloth  un- 
sound, a  weak  one  ought  to  be  proportionally  detrimental," 
could  not  be  for  a  moment  attended  to  liy  the  bleacher, 
without  rejecting  every  article  essential  to  his  process,  as 
potash,  sulphuric  acid,  &c.  which  in  their  concentrated 
stale  will  dissolve  or  burn  the  cloth.  Notwithstanding, 
however,  that  Mr.  Davy  had  been  guided  in  making  his 
new  proposal  by  views  of  the  subject  altogether  erroneous, 
the  action  of  muriate  of  lime  on  linen  cloth  was  deemed 
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worthy'of  irial,  and  accordingly  cuttings  of  full  bleached 
linen  were  steeped  in  solutions  of  the  neutral  salt,  of  different 
degrees  of  strength,  some  of  them  nearly  saturated ;  and 
after  continuing  the  process  with  fresh  solutions  for  four 
limes,  each  twenty-four  hours,  in  every  experinjent,  and 
at  the  end  comparing  the  linen  with  some  of  the  same 
which  had  not  been  steeped,  it  was  found  perfectly  sound, 
and  not  perceptibly  reduced  in  the  texture.  It  was  there- 
fore stated  as  probable,  that  if  accidents  ever  occur  in  the 
process  it  must  be  owing  to  disengaged  muriatic  acid,  or 
to  negligence  m  washing  the  cloth  atter  the  operation  of 
steeping. 

The  assertion  of  Mr.  Davy  thai  the  osymuriate  of  mag- 
nesia has  superseded  the  use  of  that  of  lime,  in  Ireland, 
was  contradicted.  Not  a  single  bleacher  in  the  country 
uses  it ;  for,  if  eligible  even,  it  is  not  within  his  reach,  mag- 
nesia being  25.  or  35.  per  pound.  It  appears  from  the  arti- 
cle Bleaching,  in  the  Edinburgh  Cyclopaedia,  that  the  oxy- 
muriate  of  magnesia  has  been  employed  by  the  calico 
printers  of  Scotland,  in  the  proce.-s  of  clearing,  for  some 
time  hack.  iVlr.  Davy  is  not  mentioned  as  the  proposer  of 
it  in  that  article. 

IMPERIAL  INSTITUTE  OF  FRANCE. 

[Continued  from  p.  244.] 

The  autlior  adds  the  following  reflections  which  are  com- 
pletely independent  of  the  theory  of  probabilities, on  which 
he  founded  the  precedins;  rea-onin?. 

"  The  system  of  elements  which  most  reduces  the  errors 
will  certainly  be  the  most  probable,  if  all  the  observations 
be  equally  accurate:  but  if  there  are  two  systems  of  ele- 
ments, one  of  which  represents,  in  the  best  manner,  a  cer- 
tain number  of  observations,  and  the  other  of  which  best 
agrees  with  other  observations,  then  we  fall  again  into  per- 
plexity and  uncertainty,  and  we  may  propose  innumerable 
systems  for  lessenuig  the  errors:  we  may  instead  of  the 
small  squares  propose  small  equal  powers  of  any  given  or- 
der, but  the  squares  are  always  the  most  simple — the  other 
powers  would  lead  us  into  cndlcsS  calculations.  If  the  ex- 
ponent pair  of  powers  is  infinite,  we  recur  to  the  method 
wliich  demands  that  the  extreme  errors  shall  be  minima. 
-',  He  finds  that  the  principle  of  Boscovich  returns  to  the 
Ynelhod  in  which  it  might  be  proposed  to  satisfy  rigorously 
a  number  of  equations  equal  to  that  of  the  unknown  quan- 
tities, and  in  which  we  should  only  consider  all  the  rest  as 
so  many  proofs  to  enable  us  to  judge  of  the  precision 
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which  we  may  flatter  ourselves  we  have  obtained— adding, 
as  a  second  condition,  that  if  the  sum  of  the  errors,  taken 
with  their  natural  sign,  be  reducrd  to  zero,  we  cannot  obtain 
more  accurate  resuhs  than  by  a  number  of  equations  of  a 
less  unity  than  that  of  the  unknown  quantities. 

To  conclude,  M.  Gauss  states  that  the  principle  of  the 
smallsquares  which  he  has  made  use  of  since  the  year  1795, 
was  published  by  M.Legendre  in  1805  in  his  Memoir  upon 
Comets. 

From  this  declaration  a  new  question  arises.  In  speakinor 
of  the  above  method,  both  authors  use  the  expression  of 
mn7i  principe  des  moindres  caries.  To  whom  belongs  the 
merit  of  this  principle  which  M.  Gauss  made  use  of  16 
years  ago,  and  which  M.  Legendre  seems  to  have  become 
acquainted  with  so  recently?  The  answer  is  very  simple. 
It  is  impossible  that  M.  Legendre  can  be  under  any  obliga- 
tions on  this  point  to  M.  Gauss,  who  had  not  published 
any  thing:  we  are  convinced  that  M.  Gauss  had  discovered 
the  theorem,  but  it  is  equally  clear  that  M.  Legendre  not 
only  discovered  it  for  himself,  but  was  the  first  to  make  it 
public. 

Finally,  we  may  remark  that  M.  Laplace,  although  he 
has  in  no  shape  laid  claim  to  the  honour  of  the  discovery, 
has  at  least  directly  demonstrated  and  clearly  developed,  by 
an  analysis  peculiar  to  himself,  a  truth  which  was  scarcely 
suspected ;  nimely,  that  the  corrections  furnished  by  the 
methods  of  the  small  squares  are  the  most  precise  which 
can  possibly  be  procured.  We  shall  add,  for  the  benefit  of 
those  who  are  familiarised  to  astronomical  calculation,  and 
who  use  the  processes  of  transendent  geometry,  that  it  is 
sufficient  to  follow  attentively  the  course  and  mechanism  of 
the  numerical  calculation  of  M.  Legendre,  in  order  to  be 
thoroughly  convinced  that  his  method  has  all  the  advan- 
tages which  M.  La  Place's  analysis  ascribes  to  it.  To  con- 
clude :  as  the  results  obtained  are  only  the  most  probable, 
the  calculator  ought  not  to  dispense  with  ulterior  proofs. 
These  cannot  be  obtained  except  by  a  rigorous  calcula- 
tion made  upon  the  elements  corrected  and  compared  di- 
rectly with  all  the  observations.  In  fact,  the  equations 
upon  which  he  wrote,  are  only  approximations,  since  they 
are  linear  j  and  it  is  not  impossible  that  this  revision  will 
furnish  him,  for  his  elements,  with  slight  modifications, 
which,  without  carrying  him  far  from  the  results  of  the 
small  squares,  will  give  still  more  precision  to  his  Tables. 

[To  be  continued,] 
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LIX.  Intelligence  and  Miscellaneous  Articles, 

JL)r.  Buchan  has  recently  published  a  work  with  the  fol- 
lowing title :  "  Bionomia ;  or,  Opinions  on  Life  and  Health/* 
This  small  work  is  intended  as  the  praecursor  of  a  Course 
of  Lectures  on  the  Philosophy  of  sentient  Beings.  It 
abounds  wiih  sensible  observations  on  vitality,  or  the  prin- 
ciples of  life, — a  subject  which  the  author  regrets  has  been 
neolccted  by  the  moderns.  Me  adds,  the  study  of  inert 
matter  has  supplanted  that  of  animal  life.  Chemistry  and 
mineralogy  are  almost  the  sole  objects  of  attention. 

The  Russian  counsellor  Bradsky  has  obtained  a  reward 
from  bis  sovereign  for  a  method  of  vaccinating  sheep.  He 
dissolves  the  virus  in  water,  and  steeps  in  it  a  piece  of 
thread,  which  is  afterwards  drawn  through  the  extremity 
of  the  car,  and  left  hanging  like  an  ear-ring.  At  the  ex- 
piration of  a  few  days,  the  inoculated  sheep  has  the  same 
symptoms  as  a  child  who  has  been  vaccinated.  The  most 
favourable  time  for  this  operation  is  the  month  of  September. 

Theatre  of  Anatomy,  Blenheim  Street,  Great  Marlho- 
rouoh  Street. — The  Summer  Course  of  Lectures  on  Ana- 
torny,  Physiology,  and  Surgery,  will  be  commenced  on 
Saturday,  the  6th  of  June,  at  Seven  o'clock  in  the  Morn- 
ing, by  Mr.  Brookes. 

Anatomical  Converzationes  will  be  held  weekly,  when 
the  different  subjects  treated  of  will  be  discussed  familiarly, 
and  the  Students'  views  forwarded. — To  these  none  but 
Pupils  can  be  admitted. 

Spacious  apartments  thoroughly  ventilated,  and  replete 
with  every  convenience,  are  open  irom  Five  o'clock  in  the 
Morning  for  the  purpose  of  dissecting  and  injecting,  where 
Mr.  Brookes  attends  to  direct  the  Students,  and  demon- 
strates the  various  parts  as  they  appear  on  dissection. 

The  inconveniences  usually  attending  anatomical  investi- 
gations,  are  counteracted  by  an  antiseptic  process. 

St.  George's  Hospital  and  George  Street,  Hanover  Square, 
Medical  and  (  kemical  Lectures. — On  Monday,  June  1,  as 
usual,  the  Courses  on  Physic  will  recommence  at  Eight 
o'clock  in  the  iviorning,  and  the  Chemical  at  a  Quarter 
after  Nuie.  By  George  Pearson,  M.D.  F.K.S.  Senior 
Physician  to  St.  George's  Hospital,  of  the  College  of  Phy- 
sicians, Sec.  &c. 

Clinical  Lectures  on  the  Patients  in  St.  George's  Hos- 
pital are  given  every  Saturday  Morning  at  Nine  o'clock. 

Dr» 
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Dr.  Squire's  Lectures. — Dr.  Squire  will  on  Saturday, 
June  6,  begin  a  Course  of  Lectures  on  the  Principles  and 
Practice  of  Midwifery,  and  the  Diseases  of  Women  and 
Children.  Particulars  mav  be  known  by  inquiry  at  the 
Doctor's  house,  30,  Ely  Place,  Holborn. 


LIST    OF    PATENTS    FOR    NEW    INVENTIONS. 

To  Francis  Purden,  of  the  city  of  Litchfield,  sadler,  for 
his  improved  horse  boot,  for  the  preservation  of  sound  and 
the  restoration  of  contracted  hoofs. — 27th  Feb.  1812. 
.  To  Joseph  C.  Dver,  of  Boston,  State  of  Massachusetts, 
one  of  the  United  States,  now  residing  in  Gray's  Inn,  Lon- 
don, merchant,  in  consequence  of  a  communication  made 
to  him  by  a  certain  foreigner  residing  abroad,  for  an  in- 
vention of  certain  ma'^hinery  for  cutting  and  heading  of 
nails  from  strips  or  plates  made  of  iron,  copper,  or  any  other 
metal  capable  of  being  rolled  into  plates. — 4th  March. 
-  To  Samuel  Bentham,  of  Hampstead,  in  the  county  of 
Middlesex,  civil  architect,  and  engineer  of  the  navy,  for  his 
new  mode  of  excluding  the  water  of  the  sea,  of  rivers  or 
of  lakes,  temporarily  during  the  execution  of  under-water- 
works  of  masonry  or  other  materials,  or  permanently  for 
the  security  of  foundations,  applicable  for  example  to  the 
construction  of  sea  walls,  wharfs,  piers,  docks,  and  bridges. 
— 3th  March. 

To  Charles  Augustus  Schamalcalder,  of  the  Strand,  ma- 
thematical instrument-maker,  for  certam  improvements  in 
mathematical  instruments. — 5th  March. 

To  Felton  Mathew,  of  Goswell  Street,  merchant,  for 
certain  improvements  in  the  manufacturing  of  veast. — 3th 
March. 

To  Archibald  Earl  of  Dundonald,  for  his  method  of  pre- 
paring and  manufacturing  alkaline  salts  from  vegetables  the 
growth  of  the  united  kingdom  of  Great  Britain  and  Ire- 
land.—  I4th  March. 

To  John  Loach,  of  Birmingham,  brass  founder,  for  his 
improvement  in  the  method  of  manufacturing  claw,  socket, 
and  other  kinds  of  castors,  and  also  knobs  and  furniture  for 
locks. — 14lh  March. 

To  Sarah  Guppy,  wife  of  Samuel  Guppy,  of  the  city  of 
Bristol,  merchant,  for  certain  improvements  in  tea  and  cof- 
fee urns. —  14th  March. 

To  William   Henry    H:yt,   of  New  York,   one  of  the 
United  Slates  of  America,  now  residing  in  London,  gent. 
in  consequence  of  a  communication  from  a  foreigner  re- 
siding 
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siding  abroad,  for  a  new  method  or  machine  for  cuttrng, 
cropping,  or  shearing  woollen  and  other  cloths,  and  the  fur 
from  peltry. — 24th  March.  r    -sT 

To  William  Francis  Snowden,  of  Oxford  Street,  in  the 
county  of  Middlesex,  engine-maker,  for  his  mangle  on  an 
improved  construction. — 28th  March. 

To  James  Lawrence  Darke,  of  Baldwin  Court,  Cloak 
Lane,  in  the  city  of  London,  merchant,  for  his  method  of 
preparing  the  various  sorts  of  isinglass,  such  as  book  leaf, 
long  staple,  and  short  staple,  and  also  cake  isinglass  from 
river  and  marine  fish. — 8;h  April. 

To  William  Whitfield,  of  Birmingham,  in  the  county  of 
Warwick,  steel-yard-n)aker,  for  his  one-side  compound 
lever  steel -yard. — 15th  April. 

To  John  Ashley,  of  Homerton,  In  the  county  of  Middle- 
sex, plumber,  for  his  horizontal  and  vertical  moving 
roaster. —  13lh  April.  '  jij.jn. 

To  John  Leigh  Bradbury,  of  the  city  of  Gloucester, 
gentleman,  and^Charles  Weaver,  of  the  same  city,  pin- 
manufacturer,  for  their  machine  for  heading  pins. — loth 

April. 

To  Charles  Fly  Blunt,  of  Prujean  Square,  Old  Bailey,  in 
the  city  of  London,  engineer-draftsman,  for  his  certain  im- 
proved arrangements  of  machinery  for  the  improvement  of- 
ships*  lire-hearths,  and  an  extension  of  the  same  to  other 
useful  purposes. — 21st  April. 

To  Graham  Chappell,  of  Arnold,  in  the  county  of  Not- 
tingham, gent.,  for  a  lamp  on  a  new  construction,  and  a 
new  method  of  using  oil  and  wick  therein. — 28th  April. 

To  Joseph  Manton,  of  Davies  Street,  Hanover  Square, 
in  the  countv  of  Middlesex,  gun-maker,  for  improvements 
in  guns  and  pistols. — 30th  April. 

To  Edward  Massey,  of  Cross  Heath  neap  Ncwcastle- 
nnder-Lime,  in  the  county  of  Stafford,  nautical  instrument- 
maker,  for  certain  improvements  in  the  construction  of 
chronomelers.— 30th  April. 

V .  To  John  Thomas  Thompson,  of  Long  Acre,  in  the  county 
Middlesex,  camp  equipage-maker,  for  certain  improvements 
>n  the  making  of  iron  bedsteads  and  testers  j;^f , ^very  def 
scription. — 30th  April.  ,  ...4,  .  \   ,  ,j, 

J,.  To  Thomas  Francis  Do]lman,of  the  parish  of  St.  James's, 
in -the.  city  and  liberty  of  Westminster,  in  the  county  f)f 
Middlesex,  hatter,  for  his  elastic  round  hat,  made  out  of 
beaver,  silk,  or  other  material?.  — 5th  May. 
.  .To  George  Smart,  ■,  of  ,Ordnanee  Wl;iarf,  Westini^st^r 
Bridire,  in    Uie  county  of  Surry,  timber-mertharit,' for  His 

improved 
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improved  method  of  preparing  timber,  whereby  the  same  is 
prevented  from  shrinking. — 3lh  May.-*-''  ^'  V/1  .b£Oi<i£  2n>0/j 

To  Bassett  Burrows,  of  Birminghaffri,  in  the  coimty  of" 
Warvvick,  hatter,  for  his  method  of  manufacturing  water-" 
proof  hats. — 5ih  May. 

To  Henry  Higginson,  of  Wilson  Street,  in  the  parish  of 
St.  Luke,  and  couiuy  of  Middlesex,  esq.,  (in  consequence 
of  a  communication  made  to  him  by  a  certain  foreigner 
residing  abroad),  for  a  new  method  or  methods  of  pro- 
pelling boats  or  vessels  with  the  aid  of  steam  or  any  other 
power. — 9th  May. 

To  Col.  Wni.  Congreve,  of  Cecil  Street,  in  the  county 
of  Middlesex,  for  his  improved  system  of  gun  and  car- 
ronade  carriages. —  1 1th  May.  ^^ 

To  Henry  Errington,  of  the  city  of  Bath,  schoolmaster, 
for  an  instrument  called  the  "  Navigator's  Sector,"  bv  which 
any  person  is  enabled  to  ascertain  the  difference  of  latitude, 
departure  from  the  meridian,  and  distance  sailed,  with  the 
course;  also  to  solve  any  problem,  geometrically,  that  may 
be  required  to  show  the  angles,  hypothenuse,  perpendi- 
cular, and  base. — 14th  May. 

To  Edward  Shorter,  of  ^-^aron's  Buildings,  Blackfriars 
Road,  m  the  county  of  Surrey,  engineer,  for  various 
improvements  in  the  construction  of  tunnels  and  subter- 
laneous  passages. — IQth  May. 

To  Jeremiah  Dimmock,  of  Moor  Croft  iron-works  in  the 
parish  of  Bilston,  in  the  county  of  Slafford,  manufacturer  of 
iron,  for  his  new  method  of  manufacturing  iron — 26th  May. 

Meteorological  Ohservations  made  at  Clapton  in  Hackney ^ 
"  from   yJpril  21,  to  May  20,    1 8 1 2. 

April  21. — Clear  with  cumuli  and  some  cumidostratvs. 

April  22. — N.  Cold  wind,  clear  sky;  then  came  cumuli 
sailing  along,  while  flimsy  cirri  appeared  higher  :  some  cu- 
mulostratiis  afterwards  obscured  the  sky  at  times. 

u4pril  23. — N.  Clear;  cumuli  sailed  over  from  the  north  ; 
above  them  in  a  higher  air  appeared  now  and  then  a  veil  of 
cirrus  passing  over  slower  in  the  same  direction,  and  as- 
suming more  or  less  of  the  fibrous  texture,  and  here  and 
there  breaking  out  into  cirrocumulus  of  little  stelliform  nU' 
liculce:  afterwards  cumuloslratus  and  light  nimbi.  Clear 
night ;  drops  of  rain  fell  when  there  was  no  apparent  cloud 
about  seven  o'clock. 

April  24. — N.  Clear  early ;  cumiilostratus  and  afterwards 
nimli  pouring  snow  and  sleet  passed  over  with  t^e  wind. 

lu 
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In  the  afternoon  large  masses  of  cloud  of  cirrocumulative 
kind  indicated  warmer  air,  and  we  had  a  warmer  and  gentle 
shower  at  night. 

jlpril  25. — Clouds  in  two  altitudes;  much  cumulostratu 
followed  by  rain,  the  wind  shifting  to  the  S.W. 

April  26. — S.W.  Rainy  morning;  in  the  evening  cirro- 
stratus  stretched  along  in  dense  fibres,  while  rugged  cumuli 
appeared  in  a  lower  air. 

April  27. — S.  Cloudy,  with  long  and  gentle  showers  of 
rain:  temperature  increasing. 

April  28. — S.  Rainy  morning;  in  the  evening  it  held  up, 
and  the  moon  appeared. 

April  29. — Cold  east  wind  again,  and  overcast  sky. 

April  30. — S.E.  Cloudy  and  rainy,  it  held  up  at  inter- 
vals. 

May  1. — Fair  day  ;  clouds  in  two  strata. 

May  2. — E.  Cloudy  sky,  and  a  cold  wind  in  the  morn- 
ing ;  fine  evening  ;  light  cirrostralus  stretched  along,  little 
loose  cumuli  float  slowly  under. 

Mays. — Sun  out  at  times;  light  nimbi  about  noon; 
fine  clear  evening;  a  partial  white  stratus  creeping  on  the 
ground  in  the  marshes  and  neighbouring  fields  ;  scattered 
features  of  cirrocumulus  ;  a  golden  sunset. 

May  4. — S — N.  Clear  morning,  afterwards  a  few  clouds. 

May  5. — S — S.E.  Clear,  and  a  few  lofty  plumose  cirri} 
and  afterwards  ciimulostratus  obscured  the  sky;  fair  night. 

May  6. — E.  Dry  wind  ;  sky  pretty  clear  with  cumuli. 

May  7. — E.  Dry  wind,  and  strong  in  the  afternoon  and 
night:  few  clouds,  loose,  ill -defined  c^Vroc2^7?^^^/^,  and  cirro- 
stratus  lower. 

May  8.— S.  Much  warmer  than  hitherto  :  the  maximum 
of  the  thermometer  75°  in  the  shade.  Early,  the  upper 
masses  of  cloud  showed  a  tendency  to  cirrocumulus  ;  those 
lower  increased  into  cumulostratus  ;  the  afternoon  became 
clear  with  light  features  of  cirrocumulus,  &c. 

May  Q. — S.S.W.  Very  warm;  cm7^5  scattered  on  high, 
with  cirrocumulus,  and  haze;  afterwards  cJimuli  sailed  un- 
der; cumulostratus  formed  and  obscured  the  sky  ;  the  wind 
rose,  got  more  westward,  and  a  shower  fell  about  five 
o'clock. 

May  10. — Clouded  sky,  with  a  breeze  from  W.S.W, 
and  occasional  showers. 

May  11. — W.S.W.  Clouded  early,  then  fair,  with  ciir 
muli  in  different  heights  ;  the  lower  ones  well-defined. 

May  12. — W.  Early  lie;ht  confused  cirrose  and  cirro- 
cumulative clouds  above  cumuli '^  afterwards  cumulostratus  ; 

the 
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the  sky  seemed  veiled  with  irregular  folds  of  this  cloud  ; 
rain  in  showc-rs  came  on  by  five  o'clock  P.M.     . 

May  13 — W.  Fine  early;  clouds  in  two  strata  ;  rain 
with  hail  and  thunder  shower  in  the  day  ;  fine  evening  again. 

May  l^. — W.S.W.  Fine  clear  morning;  afterwards 
clouds  in  tw>.  strata  obscured  the  sky  with  a  haziness  be- 
low. Petroid  ciimvhstraim,  8cc.  appeared,  and  showers  came 
on,  but  the  evening  became  fine. 

May  15. — Fine  veil  of  cirnts  spread  on  high,  while  a 
shee:  o?  parti  •'  cirrostratus  and  cirrocumulus  appeared  lower ; 
partial  detaclied  cirrostrati  also  were  seen ;  rain  came  on, 
and  continued  gently  falling  almost  the  whole  day.  After 
sunset  a  fine  crimson  blush  appeared  just  above  the  occi- 
dental hoiizon. 

May  16. — N.  Fair  day;  early  appeared  cirrus  breaking 
out  intr^  cirrocjimulus,  while  cirrostratus  also  appeared 
lower,  and  cumnU  still  nearer  the  earth.  Towards  evening 
cumulostratus  obscnred  the  sky. 

May  17. — N.  Cold  north  wind  and  cloudy;  small  rain 
in  the  evening. 

May  18. — Rain  early,  afterwards  fine  and  warmer;  the 
sky  however  was  pale  coloured,  and  cirri  were  scattered 
about  above  cirrostrati ;  a  sort  of  loose  flimsy  beds  of  cirro- 
cumuhis,  and  lastly  cumuli. 

May  19. — S.  Cloudy  mornirig;  curmdostratus  foUowed 
by  storms  with  thunder  and  lightning  in  the  evening.  The 
lightning  continued  all  night ;  but  the  thunder,  which  began 
here  about  eight  o'clock,  ended  before  ten*. 

May  QO. — The  diiferent  modifications  appeared  with 
occasional  nimbification.  Fine  evening,  with  beautiful 
petroid  cumulostrati.     Lightning  by  night. 

Clapton,  May2l,   1812.  ThOMAS  FORSTER. 

*  The  storms  of  thunder  commenced  much  sooner  at  Walthamstow  than 
they  were  heard  at  Clapton.  This  would  induce  a  belief  that  the  storms 
were  low  in  the  atmosphere.  At  Epping,  ten  miles  to  the  north-east,  the 
thunder  began  and  ended  about  the  same  time  as  at  Hackney.  From  the 
accounts  which  I  have  often  received  of  the  time  of  the  occurrence  of  storms 
in  different  parts  of  the  country,  I  have  been  induced  to  think  that  fre- 
quently a  simultaneous  production  of  them  took  place  in  very  distant  masses 
of  atmosphere.  This  can  only  be  ascertained  by  noting  down  accurately 
the  precise  period  of  their  commencement  and  tnne  of  their  duration  in 
different  places.  A  circumstance  to  which  I  wish  to  call  the  attention  of 
nveteorologists. 
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meteorological  tabl1, 

By   Mr.  Gary,  op  the  Strakd, 
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•11 
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o 

26    60      73  j  62      29"88  72 

N.B.  The  Barometer's  height  is  taken  at  one  o'clock. 


46 
40 

47 
56 
24 
10 
0 
0 

29 
32 
46 
44 
26 
61 
53 
46 
42 
70 
66 
36 
30 
15 
27 
20 

29 

48 

O 

0 

42 

40 

O 

46 

50 

36 


Weather. 


Fair 
Cloudy 
Fair 
Fair 

iShowery 
jSliowery 
IRain 
Rain 
Cloudy 
Cloudy 
Fair 
Fair 

Showery 
Fair 
Fair 
Fair 
Cloudy 
Fair 
Fair 

Showery 
Stormy 
Showery 
Showery 
Thunder^howers 
Showery 
Fair 
Rain 
Rain 
Thunder  in  the 

Cloudy    Evening 
T>   •  with  re- 

'^^"^  ,      markable 
Cloudv  vivid 
Cloudy  Lightning 

Cloudy 

Raiu 

Fair 


y!^ffodcr,wn^^  I?7iprvved 


mil.Ma^.ToLY: 


1&9- 


KJ'jrtc-r 


rm.  Mag.  lU.jfl.  fl.7. 


Jinu 


House. 


GrtatrrSiufarLoaf. 

ShanJJiM. 
^■'''' \.  Quart!. 


The'  Scalp. 


N  [     409     ]  » 

LX.  So7?ie  u4ccount  of  the  Method^  of  laij'mg  the  Founda' 
tions  of  Bridges,  &'c.  By  t/ie  Author  of''  Some  yiccount 
of  the  dijfertni  T/ieories  of  Arches,"  &c.  in  the  Fhiioso- 

j    phical  Magazine  for  December  1811. 

JL  he  practice  of  laying  the  foundations  of  bridges  in  deep 
\vaier,  generally  adopted  by  the  ancients  and  moderns,  has 
been  lo  lay  the  piers   dry,  either  by  turning  the  water  into 
a  new  course  tentporarilv,  or  bv  the  erection  of  a  coffer- 
dam round  the  site  of  the  pier ;  so  continuous,  as  to  pre- 
vent the  water  interfering  with  the  works  after  it  had  been 
once  pumped    out*.       They  have  also    practised  another 
method  souiev^  hat  more  ingenious.     The  emperor  Claudius 
practised  it  in  erecting  the  port  of  Ostia  ;  Dragnet  Keys, 
in  erecting  the  mosque  in  the  sea  at  Constantinople;  and 
Sir  Samuel  Bentham  is  said  lately  to  have  introduced  it  in- 
1o  this  country,  in  the  construction  of  some  works  at  Sheer- 
ness.     A  strons;  grating  of  wood-work  covered  with  plank- 
ing at  once  forms  a  floating  raft,  and  the  floor   upon  which 
the  stone  pier  is  to  be  erected  :  the   pier  is  composed  of 
stones  well  secured  together  and  rendered  by  cement  water- 
tight:  the  whole  bodv  is  made   to  float  upon   the  water 
until  it  has  advanced  in  height,  so,  that  if  it  were  sunk  it 
should  be  above  low-water  mark,  or  higher,  as  might  be 
found   expedient :    this   levity   is    obtained   either  by    the 
assistance  of  vessels  to  which  the  raft  is  attached  by  ropes; 
or  by  the  pier  being  worked  up  with  sufficient  vacuities  to 
render  it  specifically  lighter  than  an  equal  bulk  of  water: 
the  pier  is  then  sunk  either  by  letting  the  water  into  the 
vacuities,  or  by  loosenino-  the  ropes  (as  the  case  may  be), 
the  bed  of  the  river  being  previously  prepared  by  machines 
of  the  description  of  ballast-heavers  that  it  may   ground 
level :  should    the   pier  not   ground   level    it   is  raised   by 
pumping  out   the  water  from  the  vacuities,  or  by  means  of 
machinery  in  the  vessels,  and   the  operation  is  performed 
until  it  grounds  to  the  satisfaction  of  the  architect. 

Mr.  Labelye  in  the  erection  of  Westminster  bridge,  pro- 
bably conceiving  that  he  had  improved  upon  th;s  latter 
method,  erected  the  piers  of  that  structure  in  caissons  or 
water-tight  boxes  j  the  bulk  of  the  box  producing  a  mass, 

•  A  cofferdam  is  a  double  iuclosure  of  timber  consisting  of  piles  driven 
close  together,  and  strengthened  at  intervals  by  U.ger  piles  and  horizontal 
pieces:  the  space  between  the  inclosures  is  filled  with  bricks  and  sand,  or 
«ther  materials,  to  serve  the  double  purpose  of  giving  weight  to  the  dam, 
and  excluding  the  water;  and  is  an  increased  expense  of  about  oae-third 
of  that  of  erecting  the  piers. 
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though  loaded  with  the  pier,  specifically  lighter  than  an 
equal  bulk  of  water.  After  each  pier  was  erected,  the  sides 
ot  the  box  served  again  for  the  boxes  of  the  other  piers: 
the  pier  was  sunk  and  raised  after  the  same  manner  as  be- 
fore described  :  there  are  not  anv  piles  under  the  piers  of 
Westminster  bridge  ;  and  only  one  of  the  foundations  was 
found  incapable  of  supporting  its  charge.  Mr.  Mylne,  in 
the  erection  of  Elacktriars  bridge,  adopted  the  same  method 
as  Mr.  Labelye  did  at  Westminster  bridge  in  regard  to  'he 
caissons  :  but  he  piled  the  foundations,  and  by  a  machine 
cut  the  piles  off  level  with  the  bed  of  the  river.  In  con- 
templating the  conspicuous  irregularities  in  the  latter  bridge, 
much  advantage  does  not  appear  to  have  been  gained  by 
this  extra  expense,  admitting  the  natural  foundations  to 
have  been  the  same,  which  ii  is  understood  was  the  fact. 

The  practice  adopted  in  the  middle  ages,  probably  from 
the  time  of  St.  Benezet  the  shepherd  of  Avignon,  in  the 
twelfth  century,  the  first  superior  of  the  order  of  hospi- 
tallers called  Pontifi/.:es,  as  at  the  bridtres  of  Avignon,  St. 
Esprit,  Lyons,  London,  York,  Newca-'tle,  Rochester,  &c. 

Until  modern  limes,  was  to  drive  piles  m  the  bottom  of  the 
river  in  the  site  of  the  intended  pier,  and  then  to  cut  ihem 
off  a  little  below  low  water:  the  interstices  were  then 
filled  with  stone  and  strong  cement;  upon  the  piles  they 
laid  a  grating  of  timber  boarded  with  thick  boarding,  which 
was  the  floor  to  receive  the  pier;  the  workmen  taking  ad- 
,  -  vantage  of  the  times  of  low  water  until  the  pier  had  risen 
to  the  level  of  high-water  mark  :  this  method  is  of  tlie 
purest  simplicity,  nor  does  it  require  the  ad  o*!  any  ma- 
chinery beyond  a  pile  engine.  The  foundation  of  the 
piers  of  London  bridge,  as  appeared  from  the  pier  which 
was  taken  down  when  the  two  small  arches  were  converted 
into  one,  was  formed  of  a  quadruple  row  of  piles  driven 
close  together  on  the  exterior  of  the  site  of  the  pier,  form- 
ing a  case  to  receive  the  stone  and  cement:  it  was  not  as- 
certained whether  there  were  piles  in  the  heart  of  the  pier; 
for  as  soon  as  the  exterior  piles  were  taken  out,  the  great 

.force  of  the  water  cleared  away  the  remainder,  which  was 
driven  down  the  river. 

With  a  view  to  protect  the  piers  of  London  bridge,  there 
have  been  constructed  round  them  what  are  called  starhngs: 

la  starling  is  an  inclosure  of  piles  driven  close  together  into 
the  bed  of  the  rivx-r,  and  tied  together  and  secured  by  hori- 
zontal pieces  of  limber,  and  the  space  within  (hehn  is  filled 
with  chalk,  gravel  and  stone,  so  as  to  form  a  defence  to  the 

.  internal  piles  upon  which  the  stone  piers  are  erected. 

■"  It 


London  Bridjie  . .  . 
Westminslei  ditto 
Blac'kfriars  . .  ditto 


11,581 
4,242 
4,001 


8,005 
14,768 
15,082 
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It  has  been  very  improperly  stated,  that  starlings  are  ne- 
cessary to  defend  the  piers  when  constructed  after  the  man- 
ner last  described:  on  the  contrary,  the  use  of  starHngs  is 
not  to  defend  piers  of  any  particular  construction  ;  they 
have  been  used  gent  rally,  when,  by  the  plan  of  the  bridge, 
too  little  waterway  has  been  left;  and  are  a  very  defective, 
extravagant  and  absurd  remedy,  tending  to  increase  the  evil 
the  effects  of  which  they  are  meant  to  oppose.  The  fol- 
lowing table  exhibits  the  proportion  of  the  waterways  at 

the  three  bridges  in  London. 

Area  of  ihe  River.         Solids.  Water wa-yr. 

19,586 

19,010 

1 9,083 

Hence  it  appears  that  three  fifths  of  the  water  at  London 
bridge  is  dammed  up:  the  consequence  has  been,  that  the 
river  at  this  part,  by  the  increased  velocity  of  4he  water,  has- 
had  increased  action  on  the  bed,  and  ir  has  been  deepened 
14  feet  below  its  general  surface,  and  the  piers  have  hctn 
and  are  always  subject  to  be  undermined  j  while  at  the 
other  bridores,  where  the  waterway  is  duly  proportioned  to 
the  quantity  of  the  water,  the  bed  of  the  river  has  remained 
siationary,  and  starlings  or  any  other  expedient  have  not 
been  necessary  to  protect  their  piers. 

It  is  manifest,  upon  w-hatever  principle  of  constructioa 
the  piers  of  London  bridge  might  have  be^n  built,  with 
the  same  proportion  of  solids  to  waterway,  starlings,  or 
some  other  means  [lavine;  a  similar  effect,  must  have  been 
resorted  to;  and  it  may  be  interred  that,  had  the  same  pro- 
portion of  waterway  to  solids  been  preserved,  as  in  the 
other  two  bridges  in  London,  there  would  have  been  in- 
herent in  it  the  same  probability  of  duration  ;  nor  would 
there  have  been  any  more  occasion  to  have  recourse  to 
Starlings. 

The  method  practised  bv  the  builders  in  the  middle  ages 
has  got  into  great  disrepute,  from  the  prejudice  in  those 
times  in  favour  of  arcs  of  circles  for  the  forms  of  their 
arches ;  and  they  were  unable,  or  wanted  courage,  to  erect 
arches  of  a  great  span,  with  a  small  versed  sine :  where 
the  heights  of  the  banks  of  rivers  have  permitted  them  to 
use  an  arc  of  a  circle  with  an  elevated  versed  sine  for  the 
form  of  the  arch,  they  have  excet-ded  both  the  ancients  and 
moderns  in  the  length  of  the  chord. 

The  piers  of  their  bridges  were  generally  numerous,  and 
their  arches  small,  rendering  an  easy  airjent  to  the  passen- 
ger :  an  over  anxiety  for  security  induced  them  to   make 
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each  pier  wider  than  necessary :  this  surplusage,  when 
multiplied,  became  as  great  an  evil  as  that  which  it  was 
intended  to  prevent.  There  is  sufficient  evidence  to  show, 
that  timber  always  kept  under  water  is  imperishable,  and 
that  piles,  if  they  are  not  undermined  by  an  improper 
action  on  the  bed  of  the  river,  have  a  stability  superior  to 
that  of  masonry ;  inasmuch  as  the  masonry  cannot  have 
that  connexion  with  the  part  buried  in  the  soil,  by  which 
the  stability  of  a  structure  subject  to  lateral  pressure  is  in 
some  measure  obtained  :  it  is  true  that  the  weight  of  ma- 
sonry may  be  a  substitute  for  the  want  of  connexion :  but 
that  weight  is  obtained  to  a  piled  foundation  after  the 
manner  of  our  ancestors  by  the  stone-work  with  which 
they  stuffed  the  interstices  between  the  piles.  It  will  be 
said  that  the  piles  are  exposed  to  the  corroding  effects  of 
friction  from  the  passage  of  the  water  and  the  traffic:  this 
is  an  old  argument  advanced  periodically  by  the  mason, 
and  is  best  answered  by  those  instances  where  this  effect 
has  been  prevented  by  means  not  less  simple  than  easy : 
it  is  an  evil  to  which  stone  is  equally  liable,  and  it  requires 
similar  precautions. 

There  is  an  advantage  in  tidal  rivers  attached  to  the 
methods  of  the  emperor  Claudius  and  St.  Benezet,  which 
does  not  belong  to  the  methods,  by  turning  the  water,  by 
cofferdams  and  by  caissons ;  namely,  each  pier  and  founda- 
tion, previously  to  the  imposition  of  the  arch,  may  be  tried 
by  loading  it  with  a  greater  weight  than  the  intended  su- 
perstructure: a  vessel  of  such  a  burthen  may  be  floated 
over  the  site  of  the  pier  at  high  water,  and  left  to  rest  on 
it  when  the  water  has  ebbed. 

In  the  first  and  second  childhood  of  architecture,  the 
same  means  are  resorted  to,  to  effect  the  works  of  art ; 
tyranny  in  the  one  case,  and  wealth  in  the  other,  generally 
produce  the  same  ends :  in  both  states,  great  and  solid 
works  are  produced,  and  the  easy  mode  of  obtaining  them 
through  a  lavish  expense  of  materials  and  labour  naturally 
supersedes  others  which  require  less  means  and  more  talent 
knd  judgement :  to  these  qualities  in  the  middle  state,  when 
materials  and  labour  are  less  at  the  command  of  the  pro- 
jector, there  is  a  necessity  of  applying. 
"The  method  of  laying  piers  of  bridges  dry  by  means- of 
cofferdams  was  the  method  of  early  times,  and  is  the  me- 
thod in  practice  at  present.  It  is  well  adapted  to  a  period 
when  the  labour  and  fortune  of  the  subject  are  the  uncon- 
ditional property  of  the  ruler,  when  means  may  be  wanted 
to  absorb  the  overflowing  plunder  of  concjucst,  to  paralyse 
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the  exertions  of  individuals  in  the  employment  of  capital 
turned  from  its  proper  course,  or  to  stem  the  torrent  of 
improvident  speculations  by  conspicuous  objects  of  abor- 
tion. 

London  is  not  yet  sufficiently  wealthy  for  any  projector, 
however  venturous,  seriously  to  propose  the  method  of 
turning  the  course  of  the  river  Thames,  in  order  to  lay  the 
foundation  of  a  bridge.  Hor^ever  great  may  be  the  com- 
merce of  the  country,  it  has  not  been  as  profiiable  as  the 
conquests  of  a  Trajan  :  but  the  time  may  come,  after 
having  had  recourse  to  the  coflTerdani,  when  his  example  of 
turning  the  Danube  may  be  imitated  in  respect  to  the 
Thames.  The  emperor  Claudius,  ah  hough  he  was  an  idiot, 
seems  to  have  been  a  very  able  architect  :  he  erected  per- 
haps the  most  macnificent  temple,  namely  the  Temple  of 
Peace,  left  by  the  Romans:  certainly  there  are  in  that  struc- 
ture the  most  scientific  examples  of  vaulting  remaining  of 
ancient  architecture.  He  also  invented,  or  approved  the 
invention  by  which  the  foundation  of  the  port  of  Ostia  was 
laid  :  whether  he  understood  the  art  of  making  stone  walls 
swim,  remains  in  doubt.  The  invention  of  caissons  or 
wooden  boxes  belongs  to  an  age  when  both  iron  and  stone 
bad  been  made  to  float,  and  when  that  knowledge  would 
seem  to  point  out  that  caissons  are  altogether  useless:  at 
least  the  emperor  Claudius  would  have  discovered,  alter  he 
had  made  stone  piers  swim  by  means  of  ropes,  that  there 
would  not  be  any  occasion  for  boxes  of  wood,  when  the 
pier  itself  bv  having  some  vacuities  in  it  could  be  made  to 
answer  the  same  purpose. 

It  is  due  to  those  whose  public  virtue  leads  them  to 
adorn  the  metropolis,  and  add  to  the  advantages  which 
so  eminently  belong  to  it,  that  their  labours,  disinterested 
as  those  labours  must  be  where  there  has  not  been  any  ra- 
tional hope  of  profit,  should  be  attended  with  as  little  ex* 
pense  as  possible:  with  that  view  the  attention  of  your 
readers  has  been  called  to  the  different  modes  by  wbich  the 
foundations  of  the  piers  of  bridces  have  been  laid  ;  that  they 
may  determine,  according  to  the  abilities  which  thev  may 
employ,  whether  they  should  adopt  the  expensive  methods 
by  turning  the  water  into  a  new  course,  or  by  coiferdams,-*- 
methods  of  certain  success  under  the  management  of  ot- 
dinary  abilities, — or  whether  they  shall  adopt  the  cheap 
methods  of  the  emperor  Claudius  or  St.  Benezet,  which  re- 
quire sonjcwhat  more  talent  and  judgement. 
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LXt.  FurfJier  Rpmarks  on  the  Rep.  Mr.  Ltston's  "Ewa?/ 

mi  perfect  Intonation :''  and  ivi  Scale  with  bQ  Notes  in 

the  Octave ;  and  on  other  Scales  (perfect  and  temoertd) 

for   1-2,    14,  16,   17,    i9,   21,   -22,  and   24  Noles   in  the 

Octave  respectively ,  ^c.     By  Mr.  John  f  ARty  Senior, 

To  Mr.  Tillock, 

Sir,  Ik  my  last  communication,  respecting  Mr.  Liston's 
Euharmonic  Organs  at  Flight's  in  St.  Martin's  Lane,  two 
errors  have  escaped  correction  in  p.  3  75,  viz.  line  0  frons 
the  bottom  of  the  note,  for  7T  read  7L,  and  line  2  fron^ 
bottont,  after  each    insert,  *«■  ^nd. 

It  is  pirhaps  not  general! v  understood,  that  the  Douzeave 
Or  Scale  of  12  notes,  wherein  the  intervals  above  C  are  all 
diatonic,  major  and  minor,  has  no  sharpened  notes,  but  all 
of  the  five  interposed  or  chromatic  notes,  are  flats  (as  I 
used  to  denote  them,  in  my  early  papers  in  yourMagazme), 

I  2  ir  3  III  4  5  V  6  Vi  7  Vli  Vllf 
C    Db    D    Eb     E      F    Gb    G    Ab     A    Bb     B        c 

S     ^*  S      3*     S     S      '-?     S      d     S      ^'      S 

1  15  S  S  ±  &        ±_5_        X         A  3-        -P..       _8_  » 

"7"        ■i~5'  9  "5"  5  4  0  4  3  e  i  1  6  1    a  2^ 

LILILLILIL       IL 

The  first  of  the  above  lines,  marks  the  Intervals  major 
and  minor;  the  second,  the  letters  or  notes;  the  th.rd, 
placed  intermtdiary,  show  the  intervals  between  the  adja- 
cent notes  to  be  ot  three  different  values,  viz.  the  major 
Semitone  S,  the  medius  Semitone  %5  and  the  minor  Semi- 
tone :',  the  octave  consisting  of  7S  +  3^  +  2ft';  and 
wherein  it  is  easy,  to  count  up  any  other  intervals  in  S,  ^ 
and  (which  may  be  called  the  Chromatic  Elements)^ 
thus,  SS  +  S>  +  ^  is  the  Major  Third,  and  4  S  +  2^  -h 
J5  the  Fifth,  &c.  The  fourth  line  shows  the  ratios  of  the 
above  Intervals  in  this  chromatic  scale ;  and  the  fifth 
shows  by  the  letters  L  and  1,  placed  intermediary,  the  major 
and  minor  Limmas,  of  a  regularly  tewpeied  scale;  in 
which  it  will  be  perceived,  that  in  three  instances  the  1  or 
flat  is  substituted  for  ^z.-,  and  in  two  instances  for  ^. 
Thouoh  the  fiye  fiats  would  seem  to  indicate  Dj  as  the 

*  For  the  convenience  of  printing,  I  have  taken  the  liberty  of  substituting 
tV.e  old  English  capital  {  ^  )  for  the  S  with  curved  points  for  the  Semi- 
to.e  TTieiiius  =  47S  +  f  +  4m  in  our  .5th  plate  in  70I.  X5£viii.  and  was  so 
Vrritte.i  in  the  copy  ;  and  the  old  English  small  (  rf  )  for  the  scrip  capital  S 
pr  I  he  Seinjtone  ^inqr  =  36S  +  f  +  3m  in  the  Table,  and  in  the  copy.— - 
'llpiToJt,     '""^~'  ~" 
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Key  major,  in  this  case,  yet  it  will  appear,  on  counting  up 
from  D,  that  many  of  the  intervals  arc  iajse.aboye  that  note, 
in  this  arranaenient  of  the  Douzeave. 

Mr.  Listen  denominates  that  the  original  Scale  (p.  28), 
vhich  the  twelve  finger-keys  give  on  his  Or^an.  without 
the  use  of  any  pedal,  viz. 


I 

II 

3 

iir 

4 

IV 

V 

vr 

7 

VII 

VTTI 

c 

C*   D 

Eb 

E 

F 

F« 

G  G* 

A 

Bb 

B 

c 

^ 

S 

S       0 

s 

^ 

S      G 

s 

S 

fe? 

S 

1     1 

I 

3   8           3 

3    J           9 

L 

s 

6 

L      1 

4 

L 

s 
■4 

S   1 
1 

2          1    6 

L     1 

3 

L 

< 
L 

)              8 
1 

1 

a 

L 

Wherein,  when  compared  with  the  last  Scale,  we  have, 
instead  of  the  minor  Second  in  the  first  line,  ihe  redundant 
Unison;  instead  of  the  5th  we  have  I'.ie  IV,  and  instead  of 
the  minor  sixth  the  Rcd'indant  Fifth,  or  Diesis-defective 
minor  Sixth,  The  second  line  fliows,  that  three  sharps 
and  two  flats  occur  in  this  orioinal  scale.  The  third  '^hows 
the  intervals  between  the  several  half  notes,  as  they  are 
vulgarly  called,  in  Chromatic  Elements,  where  78  -r  3^ 
4-  2'  =  Vin,  as  before;  the  lounh  show*  the  ratios;  and 
the  filth,  the  order  of  the  two  tempered  douzeave  Elements- 
L  and  1  mentioned  in  the  note  p.  3/5,  and  where  'L  + 
5l  =  VIII.  as  before. 

The  following  Tables,  will  show  the  consonances  that 
can  be  taken  true,  in  the  Douzeaves  last  mentioned,  either 
Perfect  or  Tempered,  and  the  Wolves  or  talse  notes  which 
result,  for  the  want  of  additional  notes,  beyond  the  num- 
ber 12. 

A  Table  of  true  Consonances. 


Hi     il 

Perfect. 

Regularly 

0    ^- 

Tempered. 

•fi    0 

^ 

(1 

^ 

1 

s 

L 

f      IP 

S+   CJ 

s+  ^ 

In 

L+-    1 

3 

2S+    fe> 

£L-f     1 

III 

;2S-i-    ^+^ 

2L-(-  2I 

4 

3S+    ^■  +  ' 

3L+21 

;iv 

3S  +  2^-f-C 

3L+  3I 

I  5 

48+  fo+D 

4L+21 

v 

«v 

6 
VI 


{ 
{ 


VII 
8 

VII 


Perfect. 


■484-2^-  +    e 
4S4-2H  4- 2 J 

5S  +  2£L+     -1 
-3Sf  2S  +2  ' 
<3S+    ^+3 
GS  +  2??  +2 
6S  +  33+2 
;S  +  2^+2.5 

rs-f  3^.42:^ 


Re^larly 
Tempered. 


4L  +  3} 
4L  +  4I 
5L  +  3I 
5L  +  41 


Dd4 


6L  +  4I 
6L  +  5I 
7L+4I 
7L  +  5I 

A  Table 
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A  Table  of  Wolves,   or  resulting  tempered 

Consonances. 


Douzeave 
Conso- 
nances. 


Bass  and  Treble  Notes. 


2  CC*,  EbE.  FF*,  GG«.,and  BbB 

II  'C*  Eb,  and  G*  Bb 

3  Eb  F*,  FG«,  and  Bb  c* 

III  C'-F,  F*bb,  G*c,  and  Beb    

4  Eb  G* 

/  5  jCF  ,  DO*,  EbA,  FB,  Gc*,   and  Beb 
\IV,C*G,  EBb,  Fvc,  G*d,  Aeb,  and  Bf 

V  ,G.eb 

6  CG^^  EbB,   Fc«,  and  Bbf -^ 

VI,C*Bb,    F.-eb,   G*f 

7  iEbc*,    and   Bbg^ 

VlijC^-c,  Eeb,  F*f,   G*g,  and    Bbb  .... 


Wolf 

Intervals. 

1 

2L 

L  +  2l 

3L  +     1 

2L  4-  3l 

sL  +  sl 

4L+  2l 

5L  +  2l 

4L  +  4l 

6L-f  3l 

5L  +  5l 

7L  +  41 

In  the  above  Tables,  where  two  consonances  are  luiked 
together,  only  one  of  these  can  be  tuned  or  taken  on  a 
douzeave  Instrument,  and  they  are  only  Inserted  here,  for 
explaining  the  effects  of  different  modes  of  tuning  these 
'  notes,  which  so  frequently  lequire  to  he  changed,  in  the 
taking  of  chords  and  in  modulating.  The  2nds  in  the  first 
hne  in  the  last  Table,  are  not  ui  reality  Wolves,  because  1 
is  the  proper  value  of  a  sharp  or  a  flat,  in  Tempered  Sy- 
stems, but  are  insetted  to  show,  that  they  differ  from  L  the 
niinor  Second. 

The  Quaiorzeuve  Scale  of  14  Notes,  on  the  Inner  Tern-, 
f'le  Organ,  effected  by  two  divided  finger-keys,  is  as  folt 
Jowsj  viz. 

C     C*    D    DTkb    E    F   F*    G    G^Ab    A    Bb    B    c 

^     S    i;.t    f    <S    S    55^      S     -.     £     d     S    3    S 
ILldlLl       LldlLlL 

Here  the  Octave  in  perfect  Intervals,  consists  of  3S  -f 
3o>  -4-  4i  -f  2f,  as  in  the  second  line,  and  since  ij  +  e  =  S, 
this  is  equivalent  to  7S  4- 3xV -}- 2  ,  as  in  the  douzeave 
scale  above.  In  the  third  line  the  elements  of  a  regularly 
Tempered  Scale  on  this  instrument  are  shown,  the  octave 
consisting  of  5L  -f-  7l  4-  2d;  and  since  the  minor  Limma 

f  I  am  sorry  to  be  obliged  to  substitute  the  small  Greek  epsilon  ( j )  for 
tKe  ."5crip  capital  E,  used  for  the  Enharmonic  Ditsis  212  + 2m  in  the  Table, 
Plate  V  in  vol,  xiviii.  and  in  the  copy.— Edit. 

and 
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ftnd  Diesis  make  the  major  Limma  in  all  such  scales,  or 
l4-cl  =  L;  we  have  7L  +  5l=VllI,as  in  the  douzeave  above. 

The  Siezave  Sca]e  of  16  Notes,  on  the  Foundling  Hos- 
pital Organ,  effected  by  moving  a  stop  sideways  by  the 
hand,  is  as  follows ;  viz. 

C    C*bb    D   l5*Eb  E    FF*G    cTAb  A  A'*Bb  B  c 

»)  e   ^  ^    5   c^  s      s  3    £   '-3  ^5  e  '^'^  s 

1  d  1  1  d  1  L  1  L  1  d  1  1  d  1  L 
Here  the  Octave  in  perfect  Intervals,  consists  of  4S  + 
4^-,  -f  4  -  -}-  2£  -f  2g  :  and  since  Sc  +  6  =^  ^^^  .  +  £  =  S, 
this  equation  reduces  to  7S  +  33  +  2  j,  as  before.  The 
regularly  Tempered  Octave  in  this  case,  consists  of  sL  -}-  \ 
9I  +  4d ;  and  since  1  +  d  =  L,  this  becomes  7L  +  51  = 
VIIIj  as  above. 

The  Dixseptave  Scale  of  17  Notesf,  on  the  Christchurch 
Organ,  in  Surry  Road,  erected  by  Mr.  Thomas  Elliot,  in 
May,  1812,  under  Mr.  Hawke's  Patent,  effected  by  two 
Pedals;  or,  on  the  Piano  Fortes  now  exhibiting  by  Mr. 
3ill,  at  No.  75,  in  Newman-street,  is  as  follows,  viz. 

C  C«Db  D  D*Eb  E  F  F*Gb  G  G*Ab  A  A^Bb  B  c 

»)     G     ^   ^      ^      0  S    -;•     g     5->   Si      e     3     »)    e   S*   S 

1  d  1  1  d  1  L  1  d  1  1  d  1  1  d  1  L 
Here  the  Octave  in  perfect  Intervals,  consists  of  2S  -f- 
6^4-  45  +  22  +  3gj  and  which,  since  3S  =  3?o  +  3g, 
and  2S  =  2j  +  2e,  becomes  7S  +  3'5>  4-  20,  as  before. 
The  regularly  Tempered  Intervals  here  are,  2L  +  lOl  +  3d 
ia  the  Octave  ;  which,  since  3L=  3l  +  3d,  becomes  7L-f 
5I  as  before. 

The  Dixneitfave  Scale  of  1 9  Notes,  on  an  Organ  which 
Mr.  Russell  senior,  made  about  the  year  1780  (see  Dr. 
Kemp's  Musical  Magazine,  vol.  i.  p.  170  and  138,  and  Mr. 
J,  Marsh's  Theory  of  Harmonics,  p.  18),  is  as  follows,  viz. 

C  Cibh  D  D^Eb  E  E*F  FKJb  G  G*Ab  A  A«Bb  Bcb  c 

^  e  ^  ^'  £  55  s-  e  »>  G  ^^5  -^  ^  ^  3  G  '"  G  3    ■ 
Id    iidiididiidiididi 

Here  S'O  +  4  •  +  2e  +  3g  =  Vlfl;    and   since  5S  ss 
5^  +  5g,  and  2S  =  2     -j-  'J£,  we  have   7S  +  3  3  -f  2  J,    • 
as  before.     Also   12I  -f  7d  =  VIII,  and  since  7L  =  7I  -f  • 
7d,  we  have  7L  +  3l,  as  before. 

f  Mr.  Kirkman  is  said  to  have  nride  Instruments  with  17  notes,  before 
the  year  1790,  see  Dr.  Kemp's  Musical  Magazine,  vol.  i.  p.  131;  and  the  late 
Mr.  Charles  Claggct  also  did  the  same. 

The 
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The  Vingtunave  Scale  of  2 1  Notes,  on  Dr.  Robert  Smith's 
Harpsichords,  made  by  Mr.  Kirkman  about  the  year  1738, 
effected  by  moving  6  slops  sideways  by  the  hands,  (see 
Dr.  Smith's  "  Harmonics,"  2nd  Edit.  p.  186,)  is  as  fol- 
lows, viz. 

C   cTob    D    D^Eb    EFb    eTp'   F*Gb   G   cTAb    A 

JdlldldDdldlldll 

XTDb      B  cb      B*  c 

G    ^  e    ^    ^ 

d  I  d  D  d 
Here  6'"^  +  43  +  2^  +  4£  -\-5q  =VI1I,  and  since  sS  =r 
33  -f  3e  25  =  2  :  +  2f,  and  2S  =  2?  +  2s  +  2g,  the 
above  equation  reduces  to  jS  +  3  '  +  25  =  VJll,  as 
before.  Also,  lOl  +  9d  +  2  3  =  VIII,  and  since  d  +  D 
=  1  we  have  12l  =  7d,  as  for  the  19  Notes  alcove;  or, 
since  1  -f  d  =  L,  we  have  7L  +  5l  =  Vill  tor  12  Notes, 
as  before. 

The  Vingtduxuve  Scale  of  22  Notes,  on  the  Teliochordan 
Harpsichord  in  the  Royal  Library  at  Buckmgham-House, 
made  by  Mr.  Charles  Ciagget  in  1790,  effected  by  two 
Pedals,  acting  on  movable  Bridges,  is  as  follows,  viz. 

C    cTbb    D    l5*Eb     EFb    eTf    F*Gb    fTTg 

.Idl       IdldDdldtrdl 

G^Ab    A    A^Bb     BTb     b7c 

d  1  1  d  1  d  D  d 
Here  53  +  42f  +  So  +  02  +  5g  =  Vil T,  and  since  28:;= 
23  +  2g,  2S  =  2.1  +  2s,  and  sS  =  3o  +  3s  '  3g,  we 
have  7S  +  35)  -!-  2^,  as  before.  Also,  9!  +  lOd  -;  3  j  = 
VIII,  and  since  4L  =  4l  -f  4d ;  and  sL  =  6d  +  3D^  wc 
have  7L  +  j\  =VIII,  as  in  the  Douzeave. 

The  Vinglqualreave  Scale  of  24  Notes,  on  the  Patent 
Harmonic  Piano  Forte  and  Organ  invented  by  Mr.  David 
Loeschman  in  1809,  now  exhibiting  at  his  house.  No.  82, 
Newman- street,  effected  by  six  Pedals,  is  as  follows,  viz. 

C    C^b    C**D    DTkb    EFb   eTf   prCb   F*rG 

»)G      °       ^      ^       e     (i     s      $     Q  ^  Q     8       sSf 
IdDdldldOdldDd-I 

cTAb 
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G«  Ab    A  bbb     A*"Bb     fiTb     B*"c 

s     ■■■    s     s    e    r-  e    ^     ^ 

d  1  d  33  d  1  d  ti  d 
Here  3o*  4-  4-.1  +  5^  +  7e  4-  %  =VIir,  and  since  2S  = 
$  -f  2e,  and  5S  =  5^  +5e  +  3g,  we  have  jS  -1-3  ■  +  2  == 
VI 1 1,  as  before.  Also,  jl  +  •■  Sd  +  5*  =  VIII,  and  since 
2L  =  2l  +  2d,  and  3L=  ;od  +  5  i,  we  have  7L  +  5l  = 
VI  I,  as  before. 

The  Civqvanteveiifave  Scale  of  59  Notes,  on  the  Patent 
Euhannonic  Organ  inventtil  bv  the  Rev.  Henry  Liston,  iu 
1810,  and  made  bv  Messrs.  Flight  and  Robson,  in  1812, 
now  exhibiting  at  their  house,  No.  101,  in  St.  Martin's 
Lane,  eficctcd  by  1 1  Pedals,  is  as  follows,  viz. 
rC  C  C*  C«  Db  C'«  D'b  C**  D'  C**  D  D' 
^cTc^Se'^        G^ec- 

1.0      11      36     47      57      58      68      83       93      94      104  115 

{D«  E^b  D'«  E'b  E'b  E  Fb  E'  Fb  F'b  F» 
e    2     G     c     r    e    s    G    c      t     c 
HO  150  151   l6l   172  J97  207  208  218  229  233 


E«  F  E'*  F'  F^*  F*  Gb  F'«  G'b  F** 
G^6t:ce^6*    G 

244  254  255   265  290  301  311  312  322   33? 

G*  F'**  G  G'  G«  A^b  G'*  Ab  A'b  A 
2   Gc    Tg    ^    Gc    Tc 

347  348   358  369  394  404  405   415  426  451 

A'  Bbb  B'bb  A'*  A*  Bb  A'*  B'«  B'  B 

Gc       t<^e^e^<^e 

4Q-Z   472  483  487  498   508  509  519  544  555 
Cb   B'  Cb  B«   c^   B'*   c 


{ 
{ 
{ 

r  Cb        W      Gb     B«       c^       B'*       c    ^   , 

C565       566     576    591     601      602    612J 

Here?  +3^+ 13c-f  23^  +  20+ 112  =  Vin,  and  because 
sr  +  6g  +  1  IS  =  Stt  +  13c  +  2:,  the  above  equation  be- 
comes 12:  +  29g  +  22s,  as  in  the  Table  of  Intervals  at 
page  276  of  vol.  :cxxvii ;  and  also,  since  7S  =  7*  +  2ig  4" 
14S,  3  =  3Tr  +  9c  —  3S,  and  25.=  4c  +  2g  +  2Z,  we 
have  7S  -f  3  '  r  2  '>  =  VI IT,  as  above.  In  the  third  line, 
the  number  of  schismas  or  2s,  answering  (in  my  Notation) 
to  each  of  Mr.  Liston's  Notes,  are  given  ;  these,  by  some 

•f-  1  am  obliged  to  substitute  the  old  English  small  c  {t)  for  the  fc  with  a 
dash  across  them,  wsed  for  the  semi-comma  major  42  +  f  in  vol.  xxviii. 
plate  Y,  and  in  the  copy.— Editor. 

have 
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have  been  called  my  Artificial  Commas,  in  imitaiion  of 
M-^rcator's  artificial  commas  53  in  the  Octave,  (Holder's 
Treatise,  1st  Edit.  p.  79),  the  reason  or  derivation  of  whofec 
curious  approximate  common- nieasure  to  Intervals,  was 
unknown,  I  believe,  uritil  I  had  expressed  and  arranged 
Intervals  in  the  notation  by  2:,  f  and  m,  when  the  number 
of  ms  to  any  note  in  snch  new  Notation,  was  found  to 
agree  exacdy  with  Mercatot's  numbers.  With  respect  to 
these  and  all  other  artificial  commas,  it  is  to  be  observed, 
that  ihey  form  a  sort  of  musical  (whole  number)  logarithms, 
having  the  least  Interval  as  ihc\r  uiiit,  and  will,  by  addition 
and  subtraction,  correctly  show  the  values  and  relations  of 
intervals  larger  than  their  unit,  and  betxveen  which  no  dif- 
ferences occur  smaller  ih<m  their  unit ;  all  smaller  intervals, 
and  some  of  those  very  near  to  the  value  of  the  unit,  are 
however  erroneously  expressed  by  them  :  but  in  perfect 
Harmony,  as  I  have  before  observed  (vol.  xxxvii.  p.  ^^74), 
no  less  Interval  than  2  occurs,  and  therefore  they  may  be 
safely  used,  in  all  its  calculations. 

In  the  Table  which  I  gave  in  vol.  xxxvii.  p.  e76,  of  the 
Notes  on  Mr.  Liston's  former  Instrument,  nine  of  the  above 
notes  are  omitted,  viz. 


X 

G 

2   1 

r 

e 

s 

p/bb 

9 

24 

18 

Fb   4 

11 

8 

Bbb 

9 

23 

17 

F'b  4 

10 

7 

F'** 

7 

16 

13 

C'v«2 

4 

4 

F^« 

7 

15 

12 

C«*  2 

2 

2 

Fb 

4 

12 

9 

And  the  10  followin<j  were  inserted  unnecessarily  in  that 
Table,  on  account  of  there  being  no  shades  to  produce 
these  notes,  as  being  found  unneeessarv  in  the  widest  ranire 
of  modulation;  viz.  B'*,  Cb,  B^b,  A\G\,G'h,  F\  It, 
D'*  and  D'b.  bv  which  the  scale  for  the  new  Ors"an  is  re- 
duced  to  59  Notes,  as  above. 

The  shades  by  which  the  alteration  of  a  comma  is  pro- 
duced in  the  sounds  of  the  Pipes,  as  explained  in  vol.  xxxvii, 
p.  32S,  and  in  Mr.  Liston's  Essay,  p.  43,  not  being  able 
to  raise  their  sounds,  only  to  depress  their  pitch,  one,  or 
two  commas,  the  Pipes  in  Mr.  L.'s  Organ,  are  necessarily 
tuned  to  the  acute  notes  ;  a  standard  Pipe,  a  major  comma 
highei-  than  Concert  Pilch,  being  used  for  pitching  C't, 
from  whence  the  Tuning  is  conducted  upwards,  thus,  viz. 

f  Or,  having  the  pitch  of  C,  we  may  tune  upward*  C  .^  G  y  D  y 
A'  y  E',  and  then  downwards  F'  ».,  C  which  is  the  proper  pitch  for  com- 
mencing Tuning,  as  Mr.  L.  ihows,  p.  -14, 
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0\G'  y  D';  iben  C  ^jj  E'  y  W  y  F'*  y  C'*,  and 
E'  ^^^  A';    then   E'  ^j  G'*  y  D'*  y  A'*  y  E'«  j    then 

G*|ttB*tt-F**xtC«*. 

Then  doiunwards  C  y  F'  y  B'b ;  then  C  ttj  A'b      , 
E'b  :    then  A'b  y  D'b  y  G'b  y  C'b  ;    and    then   A'b    jjj 
F''b  y  B'bb  ;  which  completes  the  Tuning  of  the  Pipes. 

Three  Fifths  are  then  tuned  doivnwards  by  help  of  the 
one-comma  shades  to  obtain  C,  viz.  A'  y  D  ^  G  y  C« 

Then  C  jyy  E  y  B  ^  F*,  &c.  just  as  above,  except  being 

a  comma  lower,  or  without  acute  accents. 

In  like  manner  three  other  Fifths  are  tuned  downwardsy 
by  means  of  the  two-comma  shades,  to  obtain  C\ 
viz.  A  y  D'  y  G  y  C\    Thcu  upwards  G'  jyj  B'j    then 

D'  TjT  F'*  jTj  A>:  and  then  A  jr.  C*  j^j  E'*.     Then 

doivnwards  C*  tjt  A'b;  then  G'  jry  E'b  ;  and  then 
Cb  y  F"b.    Which  coinplctes  the  tuning  of  the  59  Notes 

of  this  Grand  harmonic  Scale;  at  the  multiplicity  of  whose 
Notes,  the  intelligent  student  need  not  be  at  all  alarmed, 
uince  the  excellent  contriv  ince  of  Mr.  Lislon's  Organ,  en- 
ables the  whole  to  come  into  play  when  wanted,  through 
the  means  of  the  12  ordinary  finger-keys,  and  a  pedal  to  be 
pressed  now  and  then,  when  the  key  changes,  so  as  to  re- 
quire the  use  of  notes  beyond  those  twelve  that  are  in  the 
scale  at  the  time ;  and  at  others,  when  certain  notes  require 
altering  a  comma  to  perfect  the  harmony,  all  of  which  are 
marked  in  nunierous  examples  and  pieces  of  music,  in  Mr. 
Listou'sBook,  and  in  other  printed  Music  that  he  has  ready 
provided,  for  those  Professors  or  Amateurs  who  may  honour 
him  by  a  trial  of  his  Instruments,  at  Messrs.  Flight  and 
Robson's. 

The  commendable  disposition  shown  by  the  people  of 
this  metropolis,  for  encouraging  an  extension  and  improve- 
ment of  the  Musical  Scale  of  Keyed  Instruments  (for  with 
Voices  and  Violins,  &c.  Mr.  Liston's  scale  always  has  and 
always  will  be  in  use),  in  the  instances  that  1  have  men- 
tioned above,  seems  in  a  particular  manner  to  have  alarmed 
the  German  Organist  Mr.  Kollmann,  for  the  fate  of  his 

modem 
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modern  **  scale  of  nature/'  or  1 2  sounds  only  in  the  Octave, 
placed  at  equal  distances,  on  which  his  '•'  new  Theory'* 
appears  entiiely  buill,  that  he  so  pompously  and  incessantly 
compares  with  the  best  writings  of  British  Musicians,  to 
their  disadvantage,  in  his  Quarterly  Review;  which  **  zfow- 
derj'ui  compound  of  twelve  Diatonic  Chromatic  Enhstr- 
monic  Scales  in  one!",  it  is  admitted  by  Mr.  K.  must  be 
abolished,  as  the  first  consequence  of  the  establishment  of 
the  "  artificial  Temper amenis"  of  Hawkes,  Loeschman,  and 
Liston!^  Si\\(.\  therefore,  he  takes  especial  pains  to  cry  theni 
all  down  as  useless  and  absurd. 

What  a  lamentable  case  !  that  the  progress  of  Science  and 
Improvement  in  one  o\  the  most  delightful  of  arts,  should 
render  the  sale  less  certain,  of  the  voluminous  works  of 
this  profound  Theorist!,  who,  to  the  honour,  or  disgrace 
rathe  r  of  the  age,  broadly  asserts,  that  violins,  violoncellos, 
and  voices,  ought  not  to  make  any  difference  between  Ab 
and  G^,  Db  and  C*,  &c. !  !,  but  should  use,  "  as  nearly 
equal  a  temperament \  as  possible,'*  or  in  other  words, 
*'  follow  the  (his)  true  standard  scale ,  on  which  all  modern 
music  depends."  Not  doubting  but  the  scientific  and  de- 
monstrable principles  advanced  in  the  "Essay  on  perfect 
Intonation,"  will  make  their  way,  confirmed  as  they  are  in 
every  case,  by  an  appeal  to  experiment,  unimpeded  by  such 
antiquated  and  unphilosophical,  not  to  say  interested^  op* 
position,  as  that  1  have  been  alluding  to, 
I  remain,  sir^ 

Your  obliged  and  very  humble  servant, 

12,  Upper  Crown-Street,  Westminster,  JOHN  FaREY  Sen. 

June  4,  1812. 


P.  S.  In  conversation  a  few  days  ago  with  Mr.  Lcesch- 

f  A  Temperament  as  nearly  equal  as  it  is  possible  for  the  ear  to  judge  of 
it,  results  from  taking  each  Fifth  a  schisma  flat,  or  making  the  same  to  con- 
sist of  2t  -f  SH,  as  first  mentioned  in  your  28th  volume,  p.  65  (see  also 
xxxvi.  p.  48)..    Now,  in  Mr.  l.iston's  Scale  above  described,  there  are  l5 

pairs  of  notes  exactly  at  this  distance  apart,  viz.     C»  &  A'b,  C«  &  Ab, 

(f«7&  A,  D'  &  Bh^,  D'«  &  Bb,  E'  &  Cb,  E«  &  cS  E'*  &  c,  F'«  &  db, 
F'*^  &  d\  G'*  &  e'b,  A'  &  f'b,  A'«  &  f,  B'  &  gS,  and  B'*  g\  And  15 
pairs  of  equal  temperament  Fourths,  the  complements  of  the  above,  as  A'b 
it  C.^,  Ab  &  C'«,  &c.  whose  value  is  ST-H  or  2552  +  5f  +  22m, 

Twenty-six  major  Thirds  and  as  many  minor  Sixths  are  found  in  his  scale 
that  differ  only  32  from  the  equal  Temperament,  and  24  minor  Thirds  and 
as  many  major  Sixths  that  differ  only  22  from  these  favourite  chords  of 
Mr.  KoUmaan,  but  no  concords  except  I,  VIII,  V  and  4,  that  exactly  agree 
with  that  Scale.  I  am  not  aware,  how  far  the  construction  of  Mr.  L'.s  new 
Organ,  admits  of  trying  the  notes  together,  of  the  above  eq^ual  temperament 
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nian,  he  informed  nie,  that  he  could  introduce  this  extended 
scale  ot  5y  Notes  on  a  Grand  Piano  Forte;  using  movable 
bridges,  tor  producing  the  sharpening  of  one  or  of  two 
commas,  of  an  improvtrd  construction,  that  for  such  small 
alterations,  would  be  free  of  the  evils  formerly  produced  by 
Mr,  Claggei's  movable  bridges,  for  changing  sharps  to 
flats,  &c. ;  but  he  has  no  inclination  to  embark  in  such  a 
speculation,  unless  some  Nobleman  or  Gentleman  would 
order  such,  an  Instrument.  Mr.  Liston  informs  me,  that 
this  was  one  of  the  fir*t  application^^  of  his  principles,  that 
occurred  to  him  ;  but  that  on  application  to  Mr.  Stoddard, 
he  dissuaded  hiin  from  thinking  of  applymg  iliem,  on  any 
Instrument  but  the  Organ. 


LXII.  On  Vegetable  IVax,  &c.      By  R.  Mac-Ct'Lloch, 
M.D.  Pkooluich.     Communicattd  by  the  Author. 

J.T  is  now  well  known  that  wax  is  a  vegetable  product,  as 
well  as  the  result  of  an  animal  process  in  bees  and  other 
insects,  and  the  wax  of  various  plants  has  been  su  cessively 
examined  by  different  chemists.  Some  slight  differences 
have  been  observed  in  the  several  varieties,  but  ihev  are  not 
sufficient  to  lead  us  to  consider  them  as  different  species  ; 
rather,  like  the  generality  of  the  resins,  to  be  varieties  of 
one  common  substance.  To  those  already  described  there 
is  still  to  be  added  one,  which  as  far  as  I  know  has  not  yet 
been  noticed.  This  is  a  substance  held  in  solution  in  the 
essential  oil  of  the  rose  (the  attar  of  roses)  and  in  that  of 
lavender.  I  have  not  searched  among  the  other  oils,  hut  it 
will  probably  be  found  in  some  of  them.  All  the  varieties 
of  these  two  oils  do  not  however  contain  it;  it  is  frequently 
absent  in  the  oil  of  lavender,  although  but  rarelv  in  that  of 
the  rose. 

T  am  not  acquainted  wkh  the  circumstances  under  which 
this  variation  occurs.  When  these  oils  are  cooled  below  a 
certain  point,  a  portion  of  this  matter  is  deposited  in  the 
form  ot  minute  crystals,  giving  ihem  an  appearance  some- 
what similar  to  that  which  the  hxed  oils  assume  on  freezing. 
On  the  addition  also  of  alcohol  it  is  separated  in  the  form 
of  minute  brilliant  scales,  and  by  this  method  I  obtained 
the  portion  which  I  examined.  It  is  equally  separated  by 
water,  which,  if  enough  be  used,  dissolves  the  whole  of  the 
oil,  and  leaves  it  in  a  pure  state.  It  is  tluis  that  it  is  col- 
lected in  the  pipes  of  the  stills  in  which  rose-waier  is  made, 
as  it  is  volatilized  in  combination  with  the  oil,  and  precipi- 
tated 
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tated  by  the  action  of  the  water  which  is  condensed  In  the 
worm.  Thai  with  which  1  made  the  following  experi- 
ments was  procured  from  lavender  ;  but  it  seemed  to  differ 
in  no  respect  from  that  which  I  have  procured  from  the 
oriental  attar  of  roses,  or  from  the  distillation  of  rose-water. 
Although  I  have  called  it  wax  in  consideration  of  its 
vegetable  origin,  it  bears  in  fact  a  much  nearer  resemblance 
to  spermaceti  in  its  general  properties.  Like  that,  its  feel 
is  preasy,  and  it  is  deposited  in  a  crystallized  mass  at  the 
bottom  of  the  vessel,  just  as  that  substance  is  deposited 
from  the  oil  of  the  Cachalot  whale. 

The  few    comparative   experiments  which    follow,  will 
show  its  nature  more  completely.    Having  but  a  very  small 
quantity,  I  could  not  conveniently  determine  its  specific 
gravity  ;  but  it  is  much  lighter  than  either  wax  or  sperma- 
ceti, since  it  swims  in  sulphuric  ether.    It  crystallizes  from 
its  solutions  in  resplendent  scales,  and  in  this  property  it 
approaches  rather  to  spermaceti  than  wax.     Its  colour  is 
white,  and   its  texture   flaky.     It  is  fusible  at  96°,  while 
wax  is  only  fusible  at  120**,  and  spermaceti  at  102°.     This 
account  of  the  fusibilities  of  wax  and  spermaceti  differing 
from  that  commonly  received,  which  states  them  at  142° 
and  133**  respectively,  it  is  necessary  to  say  that  the  mode 
which  I  took  to  determine  this  temperature,  and  to  which 
I  was  compelled  by  the  scantiness  of  my  materials,  was  by 
causing  them  to  melt  on  hot  water  in  which  a  thermometer 
was  immersed,  and  noting  the  heat  at  the  moment  of  con- 
crelation.     In  boiling  ftlcohul   it  dissolves  readily  and  in  as 
larore  proportion  as  spermaceti,  more  readily  and  in  larger 
proportion  than  wax ;   and  it  is  deposited  again  on  cooling. 
The   three  substances   seemed   equally  soluble   in   boiling 
ether,  which  how^ever  dissolves  less  of  them  than  alcohol 
docs.     Its  habits  with  the  other  compound  inflammables, 
and  with  the  alkalies,  resemble  those  of  wax  and  spermaceti, 
and  afford  no  distinction. 

It  is  volatilized  without  apparent  change  in  a  tempera- 
ture considerably  lower  than  spermaceti,  and  I  need  not 
add,  that  its  vapour  is  equally  inflammable.  I  had  no  adi- 
pocire  with  which  to  compare  it. 

Considering  these  circumstances,  we  may  perhaps  regard 
it  as  a  vegetable  concrete  oil,  resembling  spermaceti  rather 
than  wax,  yet  differing  from  it  in  the  characteristic  circum- 
stances of  superior  volatility  and  inferior  specific  gravity, 
and  bearing  a  relation  to  essential  oils  similar  to  that  which 
spermaceti  does  to  the  fat  ones* 

LXIII.  On 
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LXIII.  Correction  of  an  erroneous  Statement  in  tlie  Account 
of  Mr.  B4KJWKLL*s  Lectures,  as  to  /lis  Originality  in 
exhibiting  a  Geological  Map  of  England:  wit  It  Remarks 
on  the  Geological  Questions,  Whether  the  lower  Derbyshire 
Strata  anywhere  else  appear  in  En  gland  P ;  Were  Caverns 
formed  by  subterranean  Currents  of  IVater  P ;  and,  How 
tvere  Alineral  Feins  opened  and  filled  P.  By  Mr.  John 
Farev  Senior. 

To  Mr.  Til  loch. 

Sir,  When  I  first  read  in  vour  account  of  Mr.  Robert 
Bakewell's  Lecture^;,  at  the  Russell  Institution,  p.  234,  of 
your  March  Magazine,  that  Mr.  B.  exhibited  to  his  auditors, 
*■'  a  Geological  Map  of  England,  drav\  n  for  the  purpose"  of 
his  Lectures,  and  said,  '•  thai,  so  far  as  he  knew,  this  wa^ 
the  first  aftertipt  to  represent  in  a  Map  the  geological  out- 
lines of  England,"  1  supposed  this  statement,  of  a  claim 
to  originality  in  mineral  Maps  of  England,  to  be  made,  by 
an  error  or  misconception  of  your  Reporter,  and  which  from 
its  manifest  injustice  to  others,  would  receive  a  speedv  cor- 
rection from  Mr.  Bakewell,  or  some  of  those  who  attended 
his  Lectures:  after  waiting,  hovvevtr,  the  conclusion  of  his 
three  courses,  without  seeing  anything  further  on  the  sub- 
ject, I  am  induced  to  request  your  permission  to  point  out, 
that  it  ib  incredible  that  Mr.  B.  should  have  been  unin- 
formed, that  Mr.  JVilUam  Smith  of  Buckingham  street, 
had  nearly  completed  such  a  Map  years  ago,  as  very  often 
has  been  mentioned  in  your  Magazine*,  in  Dr.  Recs's  Cv- 
clopaedia,  Sec;  not  to  mention  a  work,  to  which  Mr.  B, 
himself  refers  (at  p.  236),  my  Derbyshire  Report,  vol.  1. 
p.  108;  nor  is  it  more  likely,  that  Mr.  B.  was  uninformed, 
that  a  jirimary  object  of  the  Geological  Society  of  London, 
as  expressed  in  their  printed  "  Geological  Inquiries,"  was  to 
prepare  "  Mineral  Maps  of  districts,"  or  that  he  was  alto- 
gether ignorant  of  the  progress,  that  G.  B.  Greenough, 
Esq.  their  very  able  and  indefatigable  president  had  made, 
in  a  Map  of  England  and  Wales,  and  another  of  Scotland, 
which  have  been  very  liberally  shown  (as  his  iniportant 
collection  corresponding  to  them  has)  to  great  numbers, 
besides  the  members  of  the  Socieiy  assembled  at  their 
meetings  ;  which  last  Maps,  from  combining,  all  that  had 
been  learnt  from  Mr.  Smith,  either  directly  or  through  me, 
or  others  who  have  examined  his  Maps  and  collection,  with 

*  Particularly  in  volume  xxxv.  p.  114. 

Vol.39.  No.  170.  J2^«e  1812.  Ee  the 
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the  extensive  and  sysiematic  observations  of  Mr.  G.  him-t 
self,  and  iht;  snore  local  observations  ot  others  on  the  Bri- 
tish stra'a,  and   wulj  most  of  what  has  been  from  time  ta 
time  published  on  the  Brinish  strata,  and  on  the  unsiratified 
districts  of  Cornwall,   tlic   central    and  northern  pans   of 
W.iieH,    the    Malvern   Hills,  Charnwood   Forest,   parts    of 
Westmoreland,     Cumberland,    and    Northumberland,  &c. 
and  of  oreat  part  of  Scotland    (with  which   last  districts 
Mr.  Siriith  had  not  much  concerned  himself),  are,  doubt- 
less, niuch  more  extensive  and  correct,  than  anvthmg  that 
Mr.  B,  would  be  able  to  produce,  or  at  least,  to  which  he 
could  justly  lay  claim,   witliout   acknowledgemt-nt  of  the 
sources   whence  he  derived  part  at  least  of  his  niaierials. 
I  was,  therefore,  and  still  am   desirous,  sir,  of  thinking, 
that   Mr.  B.  only  intended   to  say,   that  this  was  the  lirst 
time    that   a  Geological    Map  of  England    had   been  ex- 
jiibited  in  a  course  of  public   Lectures   expressly    on    the 
subject;   which  yet,   if  it    be    literally  true,   will   scarcely 
render  this   claim    of  Mr.  B.    a  fair  one,  as  it  is  stated, 
when  it   is  considered,  that  Mr.  Greenough's  Maps  have, 
often  r  believe,  been  exhibited  to  geological    assemblies  of 
persons,  and  that  Mr,  Smith's  were  more  than  once,   I  be- 
lieve, exhibited   to  numerous   meetings  of  the    Board  of 
Agriculture,   and   have  so  often  been   shown  publicly,  at 
meetings  congenial  with  Mr.  B.'s  previous  pursuits  in  life*, 
at  Bath,  Woburn,  Holkham,  Goswell-street,  8<;c.  as  I  have 
mentioned  in  your  xxxvth  vol.  p.  U4,  and  elsewhere.    Let 
it  not  be  supposed,  that  I  am  herein  laying  any  claim  to  a 
Geological  Map  of  England  of  my  own,   since   it  is  w-ell 
known  to  my  friends,  that  the  obligaiions  wb.ich  I  have  felt 
mvself  under   to  Mr.  Smith,  as  the  original  pracliser  and 
promoter  of'  useful  and  generql  invesiiiyatiQns  of  the  Strata, 
have,  as   much  as  the  want  of  time  for  it,  prevented  my 
attempting  any  general  Map,  such  as  those  of  Mr.  Smith 
and  Mr.  Greenough  above  mentioned  :   while  at  the  same 
time,  I  have  never  been  backward,  in  the  very  frequent  in- 
terviews with  which   [   have  been  honoured  by  the  latter 
gentleman,  to  communicate  or  contribute  any  thing  within 
my  knowledge,  towards  the  perfecting  of  his  Map,  always 
relying,  as  I  do,   that  no  publication  of  it  will  ever  take 
place,  without  at  the  same  time,  rendering  ample  acknow- 
ledgements to  Mr.  Smith,   from    whose   useful  labours  the 
groundwork,  and  much  of  the  material^  in  the  superstruc- 
ture have  been  obtained. 

While  r  am  upon  the  subject  of  Mr.  Bakewell's  Lectures, 

*  1  allude  here,  to  his  investigations  aijd  work  on  U'oql, 
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or  rather  the  account  of  ihem  that  you  have  published,' 
perniit  me  to  mention,  that- 1  stil!  wiih  additional  reason, 
as  T  conceive,  adhere  to  my  former  position,  in  the  Derby 
Report,  ike.  with  respect,  to  the  melalo-basaltic  Limestone 
Rocks  of  Derbyshire,  having  lower  places  m  the  series  than 
any  other  Rocks  that  I  have  seen,  or  know  by  the  Report? 
of  others,  in  the  British  Islands ;  and  still  conclude,  as 
I  mentioned  in  your  10-2d  page  (vol.  xxxix.),  that  the  same 
do  not  appear  in  the  north-west  of  Yorkshire,  in  particular, 
as  Mr.  Bakewell  is  made  to  assert,  p.  236;  since  on  inquiry, 
I  am  told,  that  his  reasons  for  so  saying  are,  that  ''  the 
qualify  of  the  Limestone  and  the  Mineral  Veins  are  the 
same,"  which  I  hold  to  be  very  inadequate  marks  of  the 
identity  of  strata :  surely  Mr.  B.  might  have  done,  or  can 
now  tell  us,  whether  the  svccession  upwards,  from  what 
he  calls  the  4th  Limestone,  is  the  same,  or  at  all  allied, 
to  that  I  have  described  in  Derbyshire?  but  above  all, 
whether  he  was  able  to  detect,  all  or  any  considerable  pro- 
portion of  the  species  of  shells  and  other  RpUquia  in  the 
Yorkshire  Limestones,  that  the  late  Mr.  William  Martin 
has  figured  and  described  in  his  "  Pctrificata  Derbiensia"  ? 
Shropshire  or  North  Wales,  I  have  not  seen,  except  in  the 
distant  horizon,  but  from  what  I  have  read  of  Mr.  Arthur 
Aikin's  on  those  districts,  and  learnt  from  my  valuable 
friend  Mr.  John  Lloyd,  of  Wygfair,  (who  descended  into 
Elden  Hole,  many  years  ago,)  and  others,  I  conclude  the 
limestone  Rocks  there,  to  be  the  same  with  that  which  un- 
derlies the  ffreat  South  Wales  Coal-bason,  of  which  I  have 
made  mention  m  the  preiace  to  my  Report,  p.  xiii,  and 
which  overlies  a  Red-Marl  series,  such  as  I  have  described 
at  p.  270,  in  your  39lh  volume,  but  not  the  same  pro- 
bably. 

That  the  Caverns  in  Limestone  Rocks,  were  not  generally 
formed  by  the  washing  of  subterranean  currents,  at  least, 
are  not  now  enlarging  or  deepening  by  that  means  (as  I 
hear  that  Mr.  B.  maintains  respecting  certain  Caves  in  or 
near  Cumberland),  must  be  abundantly  evident,  to  those 
who  will  examine  the  bottoms  of  such  Derbyshire  caverns 
or  opens,  as  are  connected  together,  and  which  will  be 
found  in  great  part  filled  up  with  mud,  sand,  shale-grit  and 
quartz  gravel,  &c.,  washed  into  them  from  the  surface  of 
the  shale,  by  means  of  some  of  the  Water-swallows  that 
1  have  mentioned.  Rep.  i.  p.  295  :  Merlin's  Cave,  in  the 
Land  occupied  by  the  late  William  Langsdon,  Esq.  (but  as 
l  am  told,  not  belonging  to  him,  as  I  have  stated)  and  now 
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by  Mr.  Thomas  Bird,  I  believe,  in  Eyam,  is  a  very  com- 
plete instance  of  this  filling  up  of  caverns  by  subterranean 
currents,  instead  of  their  being  formed  thereby. 

Respecting  the  opening  of  the  fissures  occupied  by  mi- 
neral veins,  Mr.  B.  (p.  314)  appears,  like  Dr.  James  Miller, 
when  speaking  of  the  Wernerian  Theory  (as  I  have  ob- 
served in  the  note,  p.  74  of  my  Report)  to  overlook  the. 
causes  assigned,  and  principally  insisted  on  by  M»  Wer- 
ner hin)self,  in  his  ^'  new  Theory"  of  Veins,  lately  trans- 
lated, viz.  slips  *'  in  rainy  seasons,*'  and  the  yielding  and 
cracking  of  the  njass  by  its  own  weight,  when  the  rock 
was  "  at  first  vvct  and  possessed  little  solidity,"  and  part 
of  it  fell  to  the  free  side  !.  The  suggestions  which  Mr. 
Bakewell  offers,  at  the  bottom  of  page  313,  as  to  the  pro- 
bable vohaic  influence  which  the  sides  or  cheeks  of  the 
Vein  have  had  on  the  metallic  deposits  within  it,  is  in- 
genious, and  accords  well  wilh  most  of  the  facts  which  I 
know,  particularly  that  remarkable  one,  that  the  bearing 
measures  (Rep.  i.  246),  or  particular  beds  of  Rock  between 
which  the  ore  is  principally  lodged  in  the  vein,  were  in  se- 
veral of  the  most  productive  Mines  in  Derbyshire,  cons'ider- 
at'ly  inclined  to  the  horizon,  and  are  so  in  the  Gang  and  some 
others,  that  are  yet  woikmg:  indeed,  where  the  Limestone 
laps  nnmd  an  irregular  lump  of  Toadstone  in  the  floor  of 
the  Rock,  as  in  Ashover  Velley,  Crich,  Matlock  High-Tor 
and  Masson  Hills,  &c.,  the  bearing-measures  therein,  are 
found  to  conform  to  this  shape  of  the  floor,  with  very  va- 
rious and  sometimes  sudden  changes  in  their  inclination  to 
the  horizon  :  and  furnish  a  good  proof,  in  accordance  with 
every  other  ascertained  fact,  that  these  Limestone  Rocks 
could  not  have  been  lent  into  their  present  form  by  in- 
jected Lava  between  them,  as  Mr.  B.  appears,  I  think, 
disposed  to  coticede  to  Mr.  Whitehurst:  since  few  persons 
would  grant,  that  the  crystals  of  spar  and  ore  in  a  vein 
couW  have  been  soft  and  capable  of  bending,  without  the 
least  fracture  or  distortion  being  observable  in  them;  what- 
ever a  superficial  knowledge  of  stony  depositions,  might 
dispose  them  to  concede,  with  respect  to  the  rocks  that 
contain  the  veins. 

T  am,  sir, 

Your  obedient  servant, 

Westminster,  June  14,  1812.  JOHN  FaREY  Senior. 
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LXTV.  On  the  Effects  produced  ly  the  Use  of  the  Oxi/' 
muriates  of  Lime  and  Magnesia  in  Bleaching.  By  Mr. 
William  Moore. 

To  Mr.  Tilloch. 

Sir,  In  the  proceedings  of  the  Kirwanian  Society  of 
Dublin,  published  in  your  Magazine  for  last  month.  Dr. 
Ogilby  having;  stated  some  assertions  he  said  were  made 
by  Professor  Davy,  as  to  the  theory  and  effects  of  oxymu- 
riate  of  lime  in  bleaching;  as  I  have  been  present  at  the 
lectures  when  those  assertions  are  said  to  have  been  made, 
T  am  confident  Dr.  O.'s  statements  are  incorrect;  I  there- 
fore trouble  you  with  the  following  narration  of  facts  : 

Sir  Humphry  Davy,  having  stated  that  muriate  of  lime 
had  been  proved  by  experiments  to  have  a  deleterious  effect 
on  linen  cloths,  recommended  the  use  of  oxymuriate  of 
magnesia  for  that  of  lime  in  bleaching.  His  reasoning  as 
to  the  muriate  of  lime  was,  *'  that  bodies  in  their  nascent 
state  acted  with  more  energy  than  when  they  had  been 
formed  ;  and  not  as  Dr.  Ogilby  says,  that  *'  if  a  strong  so- 
lution of  muriate  of  lime  rendered  cloth  unsound,  a  weak 
one  ought  to  be  proportionally  detrimental."  The  Doctor's 
experiments  to  prove  that  muriate  of  lime  had  not  an  in- 
jurious action  on  linen  cloths,  I  have  repeated,  viz.  having 
steeped  cuttings  of  full  bleached  linen  in  solutions  of  the 
neutral  salt  of  different  degrees  of  strength,  some  tiearly 
saturated  :  iliey  were  steeped*  only  for  twenty-four  hours; 
and  upon  being  well  washed  and  dried,  they  were  found  to 
be  so  rotten  as  not  to  require  any  longer  trial.  The  re- 
petition of  Dr.  Ogrilby's  experiments  was  "deemed  worthv," 
not  from  an  idea  "  that  Sir  Humphry  Davy's  viev.  3  on  this 
subject  were  all  together  erroneous ,"  as  the  Doctor  modestly 
asserts,  but  from  a  presumption  that  the  Doctor  might 
possibly  be  mistaken. 

Dr.  Ogilby  also  contradicts  an  assertion  which  he  says 
Sir  Humphry  Davy  made ;  namely,  '*  that  magnesia  had 
entirely  superseded  the  use  of  lime  in  Ireland  for  bleach- 
ing ;"  and  the  Doctor  says,  that  not  a  single  bleacher  uses 
it.  To  refuie  this,  I  need  only  state  (as  nearly  as  possible) 
the  words  made  use  of  by  the  Professor  in  the  lectures. 
He  said  that  he  was  happy  to  state  that  some  hints  which 
he  had   the  pleasure   to   give  in   a   preceding   course   of 

*  The  Doctor  repeated  the  immersions  four  times,  for  twenty-four  hoars 
each  time. 

Ee3  lectures 
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lectures  had  been  acted  upon  by  an  enlightened  individualf 
Mr.  J.  Duppy  junior*,  ot"  Dublin,  who  had  tried  magnesia 
instead  of  lime;  and  that  it  succeeded  to  his  wishes.  As 
Dr.  Ogilby  was  present  at  the  lectures  in  Dublin,  1  am  at 
a  loss  to  account  lor  his  mis-statements.  Unwilling  to  at- 
tribute them  to  any  improper  motive,  I  conclude  that  they 
were  made  in  ignorance  of  \.ht  facts. 

I  remain,  with  respect,  sir,  your  obliged, 

London,  June  12,  1812.  WiLLIAM  MoOKE. 


LXV.  Method  of  preparing  a  cheap  and  durable  Stucco,  or 
Plaster,  for  outside  or  inside  PFc.lls.  By  H.  B.  Way, 
Esq.  of  Br  id  port  Harbour  ■\. 

Sir,  Xn  consequence  of  your  expressing  an  opinion  that 
a  general  knowledge  of  my  method  for  preparing  a  stucco, 
or^plaster,  for  outside  walls  of  houses  much  exposed  to  sea 
breezes  or  bad  weather,  would  be  of  service  to  the  puLlic, 
I  have  inclosed  an  account  of  the  process,  and  I  will  with 
pleasure  furnish  any  further  particulars  of  this  business  for 
the  Society  of  Arts,  or  permit  any  gentleman  to  examine 
it  who  may  wish  for  more  information  on  the  subject. 
You  know  the  situation  of  my  house,  which  is  greatly  ex- 
posed to  the  spray  of  the  sea  and  bad  weather;  and  I  can 
truly  add,  that  by  means  of  this  stucco  it  is  perfectly  free 
from  damp,  and  the  piaster  remains  compact  and  durable. 

1  remain,  sir. 

Your  obedient  humble  servant, 

Brldport  Harbour,  Oct.  12,  1810.  H.  B.  WaY. 

To  C.  Taijlor,  M.D.  Sec. 

To  make  a  strong  Stucco,  or  Mortar. 

Three  parts  Bridport  Harbour-sand  to  one  of  lime,  both 
finely  sifted,  and  mixed  with  lime-water;  if  used  as  stucco, 
the  first  coat  lo  be  laid  on  half  the  thickness  of  a  crown- 
piece;  let  it  remain  two  days,  then  with  a  painter's  brush 

*  The  Professor  showed  the  letter  to  this  effect  from  Mr.  Duppv,  which 
he  had  received  th;U  morning:,  as  also  some  pieces  of  calico  goods  which 
h?.d  been  bleached  bv  the  magncsian  process;  and  Mr.  Diippy  also  thought 
the  colours  were  superior  in  brilhancy  to  those  prepared  by  lime,  as  the 
former  process  directed.  /-    ,         ,* 

f  From  Traiuactiniixd/the  Snriety/or  the  Encouragemmt  of  Arts,  Manit- 

fctrfurfx,  and  Covimer.e,  {or  1811. The  silver  medal  of  the  Society  was 

voted  to  Mr.  Way  for  this  communication,  and  speci.neu*  of  the  Stucco 
aud  of  the  Sand  are  preserved  in  the  Society's  Repository. 

wash 
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wash  it  over  with  strong  lime-water,  and  lay  on  the  second 
coat  of  the  same  thickness. 

180.7,  March  23. — Measured  a  coal  half- bushel  of  Bea- 
mislcr  lime,  and  put  it  into  a  hogshead  of  water,  to  make 
the  lime-water. — Measured  two  coal  half-bushels  more  cf 
the  lime,  slacked  and  sifted  it,  it  then  measured  three  half- 
busliels,  to  which  were  added  nine  coal  half  bushels  of 
Bridport  Harbour-sand  well  sifted;  I  saw  it  well  mixed  up 
with  lime  water,  and  thoroughly  worked  together;  the 
next  day  saw  it  turned,  and  agam  mixed  up,  that  it  might 
be  well  incorporated  together. 

27th. — This  morning  had  a  fine  coat  of  it  laid  on  the 
west  end  of  my  large  storeh^nse  at  Bridport  Harbour. 

29th. — Had  it  washed  with  lime-water,  and  a  second 
coat  laid  on. 

Costi  s.     d. 

One  sack  and  a  quartef  of  lime,  at  2^.  6c? 3      J 5 

Two  men  and  one  boy  two  days  each,  fetching  and 
mixing  up  materials,  and  laying  on  ;  men  2^.  3d. 
per  day,  boy  \od.  per  dav',  and  one  pint  of  ale 
each  per  day,  1 2d <    11    i  o| 


15     0 


N.  B.— *I  suppose  the  expense  rather  over  than  under- 
rated. 

May  II. — ^This  day  Thomas  Everett  measured  and  exa- 
mined the  work,  found  it  hard  and  sound.  -Jl|-  square  yards, 
a  little  done  to  the  house,  suppose  the  whole  to  be  twenty- 
five  yards  square. 

Twenty-five  square  yards  at  7 ^d.  per  square  yard,  would 
be  1 5s.  l^d. 

June  13,  I6O6 — Examined  the  work,  which  was  per- 
fectly sound  and  free  from  crarks,  nothincr  having  ever 
peeled  off  from  it.  The  situation  exposed  to  the  weather 
in  the  oreatest  decrree. 

N.  B. — The  coal  half-bushel  above  mentioned  holds  ex- 
actly thirteen  gallons  wine-measure. 

H.  B.  Way. 


Sir, — I  was  favoured  wiih  yours  of  the  18th  instant,  and 
I  now  inclose  the  mason's  certificate  of  the  qur.ntity  of 
stucco  done  with  the  composition  I  gave  him  the  particulars 
of,  in  addition  to  which  it  niav  be  recessarv  to  mention 
that  the  coal  half-bushel,  with  which  the  ingredients  of  the 

E  e  4  com- 


432  Method  of  preparing  a  cheap  and  durable 

C(  mpo?ilion  were  measured,  (according  to  the  account  for- 
merly given,)  contains  exaci!\-  thirteen  gallons  of  water, 
wine  measure,  and  would  hold  exactly  1  cwt,  1  qr.  7  lb.  net 
of  the  sand  used  ;  the  weight  of  the  lime  I  do  not  know, 
and  my  being  able  to  ascertain  exactly  the  weight  of  the 
sand,  arose  from  my  waggon  bcins  employed  to  carry  what 
was  used  at  Yeovil  and  East  Coker,  iVoni  hence,  and  for 
what  I  sent  to  Yeovil  I  was  paid  Is.  gd.  per  cwt.  From 
the  sand  here  succeeding  so  well,  1  homas  Everett  would 
not  be  prevailed  on  to  engage  to  do  any  of  ihat  sort  of 
work  vyilh  hill  or  river  sand,  to  be  got  on  this  shore.  The 
work  he  did  for  me  was  all  by  the  day  ;  what  he  did  at 
Yeovil  and  East  Coker  he  agreed  for  at  eight-pence  per 
yard,  of  nine  feet  superficial  measure  for  labour  only  for 
the  two  coats,  at  tour  pence  per  square  yard  for  one  coat, 
all  the  materials  being  brougb.t  to  the  spot  at  his  ernployer's 
expense,  and  \\iio  also  found  scaffolding  and  scaffold 
ropes  :  this,  I  think,  is  considerably  higher  than  by  my 
calculation  of  the  expense  of  what  I  had  first  done  he 
ought  to  havf  charged  ;  hut  its  being  done  at  a  distance  of 
twenty  miles  from  where  he  lives,  and  in  the  most  busy  time 
of  the  year  for  mason's  work,  I  suppose  must  account  for  it 
in  the  first  instance,  and  having  once  made  that  price,  he 
would  not  now  work  under;  but  I  believe,  for  a  considerable 
building,  and  with  sufficient  notice,  and  being  allowed  Od. 
per  nnle  in  lieu  of  wages  and  travelling  expenses  for  him- 
self and  an  assistant,  out  and  home,  he  would  go  to  any  part 
of  the  kingdom,  on  being  paid  Sd.  per  yard  for  the  work. 
It  has  been  the  general  received  opinion  here,  that  plaster 
made  with  sea  sai'd,  unless  well  washed  in  fresh  water, 
would  be  always  damp;  but,  on  the  contrary,  I  find  from 
what  has  been  done  in  my  dining-parlour  and  passage,  it 
has  been  always  quite  dry,  although  the  whole  of  the  sand 
w ith  which  it  has  been  done  has  been  throvin  up  by  the  sea, 
and  njust  have  been  always  at  spring  tides  covered  with  sea 
water;  indeed,  it  sometimes  happens  that,  for  months  to- 
gether, there  is  none  to  be  collected  on  our  shores  at  this 
place,  that  Everett  thinks  fine  enough  for  the  purpose;  and 
as  I  am  now  and  then  applied  to  for  getting  it,  1  have  lately, 
when  my  horses  were  at  leisure,  cot  a  small  quantity  col- 
lected and  hauled  in  for  my  own  use,  or,  in  case  of  its  being 
wanted,  I  charge  2d.  per  cwt.  fur  it,  where  it  is  deposited. 
As  i  design  at  some  future  time  to  make  some  alteration  in 
the  passage  done  with  the  stucco  in  April  IS06,  I  had  four 
pieces  taken  off,  which  I  tied  up  seo.aratcly,  each  in  a  piece 

of 
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of  brown  paper,  and  had  them  packed  in  a  box,  with  a  layer 
of  sand  between  each  piece,  and  at  the  bottom  and  top  of 
the  box,  and  directed  it  for  you,  and  sent  it  with  some  goods 
I  shipped  on  Saturday  last  to  my  friend  Netlam  Giles,  Esq. 
No.  2,  New  Inn,  St.  Clement's.  I  have  requested  of  him 
that  he  will  have  the  goodness  on  its  arrival  to  forward  it  to 
you.  The  vessel  it  goes  by  is  the  sloop  Mary  Anne,  John 
Anning,  master,  bound  to  Dounes  Wharf,  Hermitage, 
VVapping.  It  is  possible  that  the  pieces  of  stucco  sent  may 
imbibe  some  of  the  saline  particles  from  the  sand  it  was 
packed  in,  but  this  did  not  occur  to  me  at  the  time,  or  they 
should  have  been  packed  in  saw-dust,  as  they  were  perfectly 
dry  when  packed,  so  much  so  as,  when  struck  upon  with 
the  knuckle,  to  give  a  sound  similar  to  what  an  earthen 
vessel  would  do  if  dry  and  not  cracked.  Should  there  be 
any  further  information  requisite,  on  your  letting  me  know, 
it  shall  immediately  be  sent  you.  It  had  almost  escaped 
me  to  say,  that  the  small  quantity  of  six  yards,  done  last 
October  with  stone  lime  for  trial,  was  done  from  your  in- 
timating to  me,  when  1  had  the  pleasure  of  seeing  you  in 
Dorsetshire,  that  stone  lime  was  likely  to  answer;  but  it 
would  I  think  look  better  if  white-washed;  the  difference 
in  point  of  expense  is  materially  in  favour  of  the  stone  lime. 
The  cost  of  my  waggon -load  of  it  at  the  kiln,  about  a  mile 
from  hence,  would  be  only  ]0j>.,  whereas  about  the  same 
quantity  of  chalk-lime  at  the  kiln,  full  eight  miles  from 
hence,  would  cost  l/.  4i\,  and  I  cannot  get  any  chalk-lime 
nearer.     I  have  only  now  to  add  that  1  am,  very  respect- 

fully.  '.  ^     ^ 

Sir, 

Your  obedient  humble  servant, 

Bridport  Harbour,  April  22,  18)1.  fj,  g^  WaY. 

To  C.  Taylor y  M.D.  Sec. 


Certificate. 

T  hereby  certify,  that  Mr.  H.  B.  Way,  merchant,  of 
Bridport  Harbour,  in  the  county  of  Dorset,  in  the  month 
of  March  1805,  gave  me  the  necessary  directions  fur  making 
a  strong  cheap  stucco  or  plaster,  which  was  composed  of 
one  part  chalk-lime,  and  three  equal  parts  of  fine  sand,  col- 
lected on  the  sea  shdre,  near  Bridport  Harbour,  the  whole 
of  which  was  mixed  up  to  a  proper  consistence  with  a 
strong  lime  water,  and  I  have  since  that  time  done  the  an- 
nexed work  with  the  said  composition. 

Date. 
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Date. 

1805. 

March. 


1806. 
April. 

October  and 
November. 


1807. 
April  and  May 

August. 


1810. 
October  10. 


1811. 
April. 


1808. 
May  and  June. 

1810. 
May  and  June. 


1809. 
June. 


1810. 
June. 


For  Mr.  H.  B.  Way,  at  Bridport  Harbour. 

On  the  outside  of  a  warehouse  wall,  part 
rough  stone  and  part  brick    -     -      - 

On  the  inside  vails  of  a  pa-^sa^e  in  his 
dwelling-hoiise,  on  rough  stone    - 

On  the  iniide  rough  stone  walls  of  two 
cellars  -------- 


One  coat  on  the  ceilingsnf  the  said  cellars. 
;  first  coat  on  the  cei 
common  hair  mortar. 


N.  B.  The  first  coat  on  the  ceilings    was 


The  whole  of  the  outside  of  his  dwelling- 
house,  rough  stone  walls      -      -      - 

On  one  side  wall  of  the  dijiing-room  in 
brick;  this  stucco  was  rubbed  down 
quite  smooth,  and  bus  since  been  painted 
with  oil  colours       ----- 

On  a  rough  stone  wall  of  a  warehouse  di- 
rectly fronting  the  sea,  and  not  two  hun- 
dred ya?ds  from  it,  with  common  stone- 
lime,  such  as  is  used  for  manure  in  tliis 
quarter  by  way  of  trial     -      -      .      - 

At  Mr.  H.  B.  Way's  request,  T  have  this 
dav  carefully  examined  the  whole  of  the 
above  work,  and  I 'find  it  sound  and 
good,  and  by  his  directions,  four  pieces 
of  the  stucco  were  taken  off  from  the 
passage  wall,  (which  was  laid  on  Apri 
1806.)  and  packed  in  the  same  sort  of 
sand  as  is  used  in  the  composition,  and 
sent  by  him  directed  for  the  Secretary 
of  the  Society  of  Arts,  Manufactures 
and  Commerce,  London. 


Yards. 

25 

10 

2f?4 
'228 

335 

13 


For  Peter  Daniel,  Esq.  of  Yeovil,  Somer 
setshire. 

On  the  o'.itside  brick -walls  of  his  dwelling- 
house  there       ------ 

On  the  outside  brick-walls  of  other  dwell- 
ing-houses there,  for  W.  Hellyer,  Esq. 
of  "East  Coke,  near  Yeovil     - 

On  the  outside  brick  and  rough  stone-walls 
of  his  dwelling-house,  at  that  place 


For  the  Rev.  Joseph  Fawcett,  of  Yeovil. 

On  the  outside  rougli  stone-walls  of  his 
dwelling-house  there      "      ."    -  "       " 

N.  B.  Mr.'  Fawcett's  house  being  built  the 
year  before,  with  a  view  to  being  stuc- 
coed, the  walls  were  left  rough. 


Ycrds 

Flat 

Measure. 


430 


480 


Yards. 


821 


910 
1040 


212 


2983 


1  hereby 
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I  hereby  certify,  that  the  whole  of  the  foregoing  two 
thousand  nine  hundred  and  eighty-three  square  yards  of 
stucco  were  done  with  the  before-mentioned  composition, 
by  me  and  mv  men  under  my  directions,  and  I  verily  be- 
lieve it  is  the  cheapest  stucco  known,  and  that  it  will  prove 
very  durable,  both  without  doors  and  within,  and  that  it 
has  given  entire  satisfaction  to  the  gentlemen  who  have 
tried  it;  and  I  am  now  engaged,  if  I  can  the  ensuing  sum- 
mer, to  stucco  the  outside  of  one  house  at  Bridport,  and 
another  at  Yeovil,  also  the  inside  of  a  cottage  for  labourers 
that  I  have  just  built  for  Mr.  H.  B.  Way,  at  Bridport  Har- 
bour. 

Thomas  Everett, 

Shipton  George,  near  Bridport,         Stone  Mason,  Bricklayer,  and  Plasterer. 
Dorset,  April  22,1811. 

Witness,  James  Budden. 


LXVI.  Cases  of  Hernia.     By  John  Taunton,  ^ft^. 
To  Mr.  Tillocfi. 

Sir,  JL  he  following  statement  of  the  situation  and  occur- 
rence of  hernia  at  different  periods  of  life,  has  been  ob- 
tained principally  from  patients  relieved  by  the  City  of 
London  Truss  Society*,  and  entirely  under  my  own  ob- 
servation within  the  short  period  of  four  years  and  a  half. 
It  appeared  to  me  to  form  an  interesting  article  of  reference, 

*  The  following  are  the  outlines  of  the  plan  of  this  most  excellent  Insti- 
tution. Editor. — "The  objects  of  this  Charity  are  to  provide  trusses  for 
every  kind  of  rupture — to  furnish  bandages  and  other  necessary  instru- 
ments for  all  cases  of  prolapsus — to  perform  every  necessary  operation — 
to  administer  surgical  aid  promptly — and  to  supply  medicines  and  attend- 
ance during  the  cure  of  the  patient. 

"  Annual  subscribers  of  one  guinea  or  more  to  this  Charity  shall  be  go- 
vernors as  long  as  they  continue  such  subscription;  and  be  at  liberty  to  re- 
commend three  patients  tvithm  the  year  for  single  tnisses,  or  one  patient  for 
a  double,  and  one  for  a  iiiizle  truss,  for  each  guinea  subscribed. 

"Subscribers  of  ten  guineas  or  upwards  shall  be  governors  for  life,  with 
the  same  privileges ;  besides  being  members  of  all  committees.  The  moneys 
arising  from  all  life  subscriptions  are  regularly  invested  in  the  public  funds. 

"  Mr.  Taunton  attends  at  the  City  Dispensary  on  Wednesdays  and  Satur- 
days, at  one  o'clock  precisely,  to  examine  the  cases  recommended;  or  the 
patients  may  apply  at  his  house,  No.  21,  Greville-street,  Hatton  Garden,  any 
morning  l/j'oie  nine  o'tluck. 

"  Governors  recommending  patients  who  cannot  come  to  London,  on  ac- 
count of  the  distance,  are  required  to  send  to  the  surgeon  the  name,  age,  and 
residence  oi  the  patient,  the  exact  measure  ruund  the  boily  at  the  part  where 
the  hernia  is  seated,  and  the  particular  situation  of  the  hernia,  and  also  to 
say  if  it  can  be  returned  when  the  patient  lies  down  in  bed. — All  letters  or 
order*  for  trusse*  must  be  sent  postpaid." 

to 


43d  Cases  of  Hernid. 

to  the  medical,  philosophical,  and  genera!  reader.  As  such, 
I  have  taken  the  liberiy  of  Iranemiting  it  for  publication  in 
your  valuable  Journal,  if  it  n)eets  your  approbation. 

In  3,176  patients,  9,702  were  males,  and  4  74  were  fe- 
males. The  situation  of  the  hernia  in  each  case  will  be  seen 
in  the  following  table  : 

704  Left  inouinal      1     ,  „,^  •  ,1 

),206  Riuht  .nguinal   /    '^^lO  mgumal     I 

154  Left  femoral       {        ,,,   ,  ,     T''^^  ^'"^l*^' 

I  or*  T^    w  i  1     ?       284  femoral     I 

130   Kight  teiTioral    J  J 

728  Double  inguinal")  ^        t^      i  i 

64  Double  femoral  /   '  *  '^2  Double. 

172  Umbihcal   1 

18  Ventral       j ^9« 

3,1/6  3,176 

20-2  Patients  were  relieved   with  trusses,  under  10  years 

of  age. 

160  Ditto  between   10  and  20  ditto. 

310  Ditto    20  and  30  ditto. 

596  Ditto    30  and  40  ditto. 

632  Ditto    40  and   50  ditto. 

664  Ditto    50  and  60  ditto. 

432  Ditto    60  and  70  ditto. 

168  Ditto    70  and  60  ditto. 

10  Ditto    80  and  90  ditto. 

2  Ditto    90  and    100  ditto. 


3,176 


From  the  most  accurate  estimation  which  I  have  been 
enabled  to  make,  I  have  no  doubt  of  this  malady  existing 
in  one  person  in  eight  through  the  whole  male  population 
of  this  kingdom,  and  even  in  a  much  greater  proportion 
among  the  labouring  classes  of  the  community,  in  manu- 
facturing districts,  particularly  in  those  persons  who  are 
employed  in  weaving. 

•2!,  Greville  Street,  Hatton Garden,  JoHN   TauNTON, 

Jure,  IS  12.  Surgeon  to  the  City  ot  London  Truss 

Society,  the  City  and  Finsbury  Dis- 
pensaries, and  Lecturer  on  Anatomy 
and  Surjjery. 
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XXVII.   Ov  the  Culture  and  Preparation  of  Hemp  in  Dor- 
setshire,  and  on  the  Giowth  of  Sea  Cale*. 

Dear  Sir,  xxs  you  informed  me  when  you  was  lately  in 
Dorsetshire,  that  the  Society  of  Arts,  &c.  were  anxious  to 
obtain  information  concerning  the  culture  and  preparation 
of  hen;p  in  this  neighbourhood,  I  am  induced  to  send  you 
some  accounts  thereof. 

I  fear  my  memorandums  on  the  subject  will  not  be 
worthy  the  notice  of  the  Society,  and  I  should  scarcely  have 
ventured  to  have  put  pen  to  paper  upon  it,  if  I  had  not 
uniformly  found,  that  tl^  persons  who  are  concerned  in 
the  growth  and  management  of  that  article  are  shy  of  giving 
information.  If  what  1  have  sent  should  induce  persons 
equal  to  the  task,  to  make  the  needful  inquiries  in  this 
county,  Somerset,  Suffolk  and  Norfolk,  (which  I  believe 
to  be  the  pans  of  England  where  hemp  is  most  cultivated,) 
and  make  the  culture  more  generally  known  than  it  now 
seems  to  be,  I  shall  be  much  gratified.  I  hope,  if  you  again 
visit  this  neighbourhood,  to  show  you  a  very  fine  crop  of 
wheat  on  the  field  where  you  last  year  ?aw  the  persons 
employed  in  collecting  the  male  hemp;  also  another  large 
field  of  exceeding  good  wheat,  that  produced  hemp  last 
year,  neither  of  which  have  had  any  i'resh  manure  upon 
them  since  the  hemp  was  taken  from  the  fields.  I  have 
added  some  observations  on  the  growth  of  Sea  Cale  :  this 
useful  vegetable,  growing  naturally  on  some  of  the  Cliffs 
near  Bridport  Harbour,  and  being  one  of  the  most  valuable 
esculent  plants  that  I  know,  I  have  found  the  culture  of  it 
in  the  kitchen  garden  more  easy  to  manage  than  has  been 
generally  supposed. 

I  have  sent  different  specimens  of  the  seed,  and  some  of 
the  natural  soil,  for  inspection  ; 

and  remain,  dear  sir, 

Your  friend  and  obedient  servant, 

Biidport  Harbour,  March  1,  1811.  H.  B.  WaV. 

To  C.  Taylor,  M.D.  Sec. 

Account   of  the  Culture  and  Preparation  of  Plemp   in 

Dorsetshire. 
Hemp  is  usually  sown  about  the  15th  of  May,  on   the 
best  arable  land,  on  which  about  twenty  cart  loads  of  good 

*  From  Transactions  of  the  Socidi/Jbr  the  Encouragmieiit  of  Arts,  Mnnu- 

farttnes,    and  Commercr,    for    18!  1. The  thanks  of    the  Society  were 

voted  to  Mr.  Way  for  this  communication, 

rotten 
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rotten  dung  has  been  spread,  say  about  a  ton  to  the  load  : 
this  is  well  ploughed  in,  and  the  ground  well  ploughed  two 
or  three  times,  and  well  dragged  and  harrowed,  to  get  the 
soil  as  fine  as  possible,  and  about  two  or  two  and  a  half 
bushels  of  seed  sown  to  the  acre ;  what  produces  no  seed, 
called  by  some  male  or  summer  hemp,  and  by  others  cinner 
hemp,  is  drawn  about  five  or  six  weeks  after  the  plant  comes 
up,  it  is  at  that  time  in  blossom ;  when  drawn,  it  is  tied  up 
in  bundles,  and  carried  to  some  meadow  land,  and  there 
spread  to  ripen:  when  ripe  and  dry,  it  is  bundled  and 
stacked.  What  stands  for  seed  has  no  flower  that  can  be 
discovered ;  it  is  the  female  hemp,  and  is  generally  ripe 
early  in  September,  when  it  is  drawn,  bundled  up,  and 
stowed  up  in  the  field  for  the  seed  to  dry  and  harden,  when 
it  is  thrashed  out  in  the  fields.  Most  commonly  in  Dorset 
the  seed  is  sold  on  the  spot,  at  from  25.  Gd.  to  Is,  per 
bushel  J  an  acre  of  hemp  produces  eighteen  or  twenty  bu- 
shels. In  Somerset  they  have  sometimes  thirty  bushels  of 
seed  to  the  acre.  In  the  sowing  season  I  have  known  21 5. 
per  bushel  paid  for  seed  ;  when  thrashed  the  hemp  is  carried 
to  the  meadows,  and  spread  to  ripen  as  the  other,  and 
stacked  in  the  same  way,  to  prepare  it  for  sale;  it  is  stmt  to 
the  houses  of  the  poor  in  the  parishes  round  vihich  it  is 
raised,  to  be  what  is  called  scaled,  that  is,  each  separate 
stalk  of  hemp  is  broken  in  the  hand,  ami  the  hemp,  which  is 
the  outside  rind  or  bark,  is  stripped  off,  in  which  state  it  is 
sent  to  market.  The  scaling  is  the  employment  of  old  men, 
women  and  children,  and  ^of  the  whole  of  the  labouring 
family  in  the  evening,  as  in  winter  they  make  but  poor 
wages  of  it,  and  one  principal  inducement  for  them  to  do 
it  is,  that  the  woody  parts  of  the  hemp  make  them  a  fire, 
})ut  it  soon  burns  out.  Complaints  are  made  of  a  great  deal 
of  the  hemp  being  often  wasted  from  improper  management, 
and  want  of  care  in  the  scaling  of  it ;  at  the  Complons  and 
Bradford,  a  good  deal  more  hemp  would  be  raised  if  they 
could  get  it  scaled,  which  they  find  much  difficulty  in  do- 
ing; and  if  it  were  possible  to  construct  a  mill  that  would 
swingle  it  at  a  moderate  expense,  on  some  such  plan  as  the 
flax  swingling  mills,  and  to  afibrd  some  encouragement  to 
the  erecting  tnem,  as  well  as  flax  swingling  mills,  it  would 
encourage  the  growth  of  both  articles  materially  ;  an  acre 
of  hemp  in  a  good  season  will  produce  14,  IG  or  18  weights, 
of  32lbs.  to  the  weight  in  Dorsetshire;  in  Somersetshire 
they  reckon  their  weight  two  pounds  less,  and  they  some- 
tiaies  get  as  much  as  35  weights  to  the  acre;  the  price  of 

the 
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the  weight  of  hemp  is  from  \6s,  to  205.  per  weight.     The 
rotation  of  crops  as  follow  :  .! ' 

On  groinul  weh  manured Hemp. 

Wheat. 

Barley  or  Oats. 

Clover  with  the  above. 

Wheat. 

Barley  or  Oats. 
Ground  well  manured  ........  Hemp. 

But  sometimes  they  dress  the  ground  well  for  hemp  every 
third  year.  The  quantity  of  hemp  sown  in  Dorset  is  very 
trifling  in  comparison  to  what  is  sown  in  Son\erset.  In  the 
former  u  is  chietly  confined  to  eight  or  nine  parishes; 
whereas  very  iarge  quantities  are  raised  in  Somerset,  m  the 
parishes  of  Misterton,  Crewkerne,  Hinton,  St.  George, 
Lopen,  eavmgions,  liminsler,  Stocklinch,  Donyatt,  King- 
stone,  Shipt.n,  Beauchamp,  Bariniiton,  South  Petherton, 
Martl<  ck,Nnrlon,Chihelborough,Sloke.under-ham,  Montr 
a-cute,  Odconibe,  the  Ghiniuocks,  the  Cokers,  the  Comp- 
tons,  Bradiord,  and  a  great  many  other  parishes.  Mr. 
Emanuel  Pester,  of  Preston,  near  Yeovil,  is  in  the  middle  of 
the  hemp  and  flax  countv,  and  he  can  doubtless  obtain  and 
gix'e  every  inform.ation  that  may  be  wished  on  the  subject, 
heinjjso  extensively  engaged  in  agricultural  pursuits  himself, 
and  so  competent  to  give  that  sort  of  intorn)ation  wanled; 
a  bounty  of  3d.  per  stone  on  hemp,  and  4d.  per  stone  on 
flax,  was  for  many  vears  eiven  by  Government,  but  is  now- 
discontinued  ;  it  was  paid  by  the  Clerk  of  the  Peace  for  the 
counties;  and  as  the  late  Mr.  Wallace  managed  that  for  the 
county  of  Dorset  uncommonly  well,  it  is  most  probable  that 
a  very  correct  return  for  the  county  of  Dorset  could  be  ob- 
tained from  the  office  of  the  Clerk  of  the  Peace  for  this 
county,  of  the  quantity  raised  each  year  of  both  articles, 
during  the  continuance  of  the  bounty  ;  also  from  Devon 
and  Somerset  similar  returns  could  be  got.  There  are  large 
quantities  of  hemp  raised  m  Suffolk,  the  writer  thinks,  near 
St.  Ednumds  Bury  and  Stow  market,  in  that  countv.  He 
has  been  told  they  make  linen  so  fine  of  hemp,  as  to  be 
worth  55.  and  6s.  per  varu,  and  used  for  shirts  in  preference 
to  Irish,  being  considered  much  more  durable  and  better,  so 
much  so,  as  to  induce  the  Irish  to  imitate  the  fabric,  and 
stamp  the  cloih,  bufft^lk  Hemp.  It  is  also  raised  in  Nor- 
folk, in  the  neighbourhood  of  Lynn  and  Wisbeach,  but  it 
must  be  watered  and  prepared  in  some  other  way ;  indeed 
he  is  convinced  that  all  the  hemp  imported  from  the  Baltic 
js  prepared  differently  from  the  mode  used  in  Dorset  and 

Somerset, 
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Somerset,  and  must  have  been  swingled  before  it  was  sent 
to  the  diflerent  ports  it  was  shipped  at  for  this  country. 
The  giving  the  former  bounty  on  the  growth,  and  increas- 
ing it  on  hemp  and  flax,  would  encourage  the  growth  ;  but 
if  given  on  the  number  of  acres  s^own,  the  grower,  as  his 
ground  would  be  in  high  order  for  a  crop  of  turnips  and 
wheat  after,  might  be  careless  about  his  crop  of  hemp,  as 
the  bounty,  to  be  worth  notice,  must  be  worth  more  than 
the  value  of  the  seed  in  common  years  and  the  labour  of 
sowing. 

Hemp  in  this  county  and  the  next  is  never  sown  in  new 
ground  fresh  broke  up,  but  flax  always  by  choice,  when 
frfsh  groimd  can  be  got.  Mr.  John  Pitfield  is  going  to 
break  up  great  part  of  the  West  Clift  at  Bridport  Harbour, 
and  sow  it  with  flax  this  season.  The  writer,  while  on  the 
subject  of  hemp,  is  led  to  mention,  that  when  travelling  in 
the  year  1792,  in  the  province  ol  Massachusets  near  Bos- 
ton, in  North  America,  was  assured  that  considerable  quan- 
tities of  hemp  were  raised  in  the  township  of  Sunberry, 
about  ten  miles  from  Boston,  and  that  it  was  always  raised 
on  the  same  ground  every  year,  no  othtr  crop  being  sown 
in  their  hemp  lands,  and  that  it  was  manured  every  year,  at 
the  rate  of  about  ten  tons  of  manure  to  the  acre  of  hemp. 
Respecting  seed,  he  cannot  learn  that  there  is  any  for  sale 
at  Bridport,  with  the  buyers  who  purchase  it  up  for  the 
growers  at  the  hemp  harvest,  and  he  expects  that  very  little 
can  be  got  from  the  growers  round  here.  Somersetshire  is 
a  more  hkely  place  to  get  it,  as  he  has  known  some  of  the 
hemp  farmers  to  have  upwards  of  an  hundred  acres  of  hemp 
in  one  season;  round  this  they  generally  are  only  in  a  small 
way.  A  change  of  hen)p  seed  is  much  wanted  in  Somer- 
set and  Dorset.  Trials  have  been  made  two  or  three  times 
to  get  it  from  Russia ;  but  it  is  not  possible  to  get  new  seed 
from  the  interior  early  enough  in  the  fall  at  the  shipping 
ports,  and  some  old  seed  which  has  been  stripped  has  not 
answered  the  purpose  ;  if  new  could  have  been  got,  it  would 
as  generally  have  been  used  for  a  change,  as  the  new  Riga 
barrel  flax  seed  is  by  the  tlax-growers.  As  the  seed  sown  in 
Russia  was  considered  a  good  sample,  and  its  appearance 
much  liked,  possibly  it  might,  at  a  future  period,  be  ob- 
tained in  the  fall  from  Odesea,  or  some  other  port  on  the 
Black  Sea,  as  it  is  understood  that  a  good  deal  of  hemp 
shipped  at  Riga  and  St.  Petersburgh  grows  much  nearer  to 
the  Black  Sea  than  the  Baltic;  or  possibly  the  seed  of  the 
Italian  hemp  raised  in  the  neighbourhood  of  Bologna,  or 
that  of  America,   might  be  obtained  in  time  to  answer. 

Perhaps 
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Perhaps   tares,  called  by  some  vetches,  might  be  cleared 
from  the  (rrouiid  early  enough  for  manuring  and  sowing  the 
ensuing  cro[)  of  hemp,  and  vetches  might  make  it  worth  the 
farmer's  attention  :  to  this  an  objection  was  stated,  which 
I  do  not  just  now  remember.     On  talking  with  the  gentle- 
man before  mentioned,  and  stating  the  American  practice, 
with  what  had  passed  on  it  with  my  neighbours,  he  said, 
he  had  long  been  persuaded  that  it  was  a  good  practice,  and 
that  he  had  the  last  season  a  very  good  crop  of  hemp  on  a 
piece  of  ground  that  had  hemp  the  year  before,  and  that  he 
did  not  let  the  hemp  stand  for  seed,  but  had  it  all  down  at 
the  usual  time  for  drawing  the  summer  or  male  hemp,  and 
the  ground  immediately  sown  with  turnips,  which  were  fed- 
off  with  sheep,  and  the  ground  then  slightly  manured,  and 
hemp  sown  again  at  the  proper  season  ;  and  that  he  had 
then,  October  27,    1S08,  a  piece  of  turnips  after  his  hemp, 
which   were    worth    QL    per  acre.     It  is  to  be   observed, 
that  the  acre  here  meant  is  the  British  acre  of  one  hundred 
square  poles,  three  hundred  and  four  square  yards  each. 
The  manure  mostly  used   for  hemp  is  good  rotten  stable 
dung,  which  is  much  preferred  to  any  other,  though  lime 
is   frequently   used  ;  but  manufacturers  pretend  to  assert, 
(with   what  foundation  I  cannot  say,)   that  they  can  di- 
stinguish a  material  difference  in  the  quality  of  the  hemp, 
where  lime  has  been   used  instead  of  dung,  as  from  lime 
they  say  hemp  is  more  harsh  and  brittle,  and  not  of  such 
a  soft  silky  quality   as   where  dung  has  been  used.     The 
writer  has  endeavoured  to  throw  together  every  thing  that 
occurs  to  him  on  the  subject  of  the  culture  of  hemp,  which, 
from  being  born  and  residing  great  part  of  his  life  in  a  part 
of  the  county  where  it  has  been  extensively  cultivated  for 
ageS;  he  has  been  able  to  collect ;  but  where  it  is  not  very 
easy  to  obtain  direct  information,  as  both  the  growers  and 
manufacturers  are   verv  shy  of  giving  any,  under  an  idea 
that  it  might  injure  their  own  interest  by  assisting  to  ex- 
tend the  culture  to  other  countries.     He  believes   that  his 
statement  maybe  depended  upon;  but  he  is  no  farmer,  and 
therefore  the  loose  hmts  thrown  together  here  on  the  sub- 
ject may  not  be  so  clearly  and  satisfactorily  explained  as  he 
could  wish;  but  if  they  in  the  smallest  degree  assist  in  en- 
couraging the  growth  of  an  article  so  essential  to  the  wel- 
fare and  prosperitv  of  the  kingdom,   it  will  afford  him  the 
most  heartfelt  pleasure. 

H.  B.  Way. 


Vol.  39.  No.  170.  Jwne  1812.  Ff  Account 


442  On  the  Culture  of  Sea-Cale, 

Account  of  the  Culture  of  SeU'Cale,  or  Sea- Kale. 

The  mode  which  I  consider  the  best  for  the  cuUure  of 
sea-calc,  is  to  draw  Hues  in  a  very  dry  soil  and  dry  situation, 
on  ground  with  a  southern  aspect,  about  two  feet  one  way 
bv  about  eighteen  inches  the  other,  and  where  the  hnes 
cross  to  put  in  three  or  four  good  perfect  seeds  in  a  square 
or  triangle,  about  three  inches  apart ;  this  may  be  done  any 
time  in  November  or  December  in  open  weather,  and  it  will 
require  no  other  care  afterwards  but  keeping  the  ground 
clear  from  weeds  till  the  autumn  of  the  following  year, 
when  all  the  plants  but  one  of  the  finest  in  each  square  mav 
be  taken  up,  which  if  wanted  will  serve  to  form  other  beds 
set  the  same  distance  apart.  The  ground  in  the  intervals  of 
the  plants  should  be  dug  in  the  spring  and  fall  of  the  year, 
taking  care  not  to  injure  the  plants.  The  leaves  should  be 
left  on  the  plants  till  they  fall  off  naturally,  which  will  not 
in  general  be  s  ,,;ner  than  the  latter  end  of  November.  In 
the  autumn  of  the  second  year  the  same  attention  should 
be  paid  to  the  plants,  and  to  remove  the  dead  leaves. 

In  the  third  year,  about  the  middle  or  latter  end  of  No- 
vember, when  the  leaves  have  been  cleared  away,  and  the 
ground  Jug,  each  plant  should  be  covered  over  close  with  a 
tub,  pan,  a  heap  of  small  stones,  coarse  cinders,  or  coarse 
bark,  raised  about  ten  or  twelve  inches  over  the  crown  of 
each  plant,  and  from  about  the  latter  end  of  PVbruarv  to  the 
latter  end  of  March  the  plants  will  be  very  fine  and  fit  for 
use.  I  preler  that  which  has  been  bleached  with  our  round 
sea-gravel,  about  the  size  of  large  peas  or  beans,  to  any 
Oilier  mode  whatever.  The  plants  should  be  cut  but  once 
in  a  year,  as  cutting  it  oftener  weakens  and  lessens  the  size 
of'tbe  plants.  It  it  is  not  desired  to  have  the  plants  large, 
they  may  be  bleached  and  cut  a  year  sooner. 

I  have  sent  a  s|)ecimen  of  the  sandv  soil  in  which  it 
grows  naturally  here,  as  I  think  the  generality  of  gardeners 
are  too  careful,  and  manure  the  ground  too  highly  for  it. 
In  the  month  of  April  last,  after  cutting  my  plants,  I  co- 
vered the  ground  all  over,  at  least  six  inches  above  the 
crov\u  of  the  plants,  with  this  earth  :  they  soon  shot  up 
thioiigh  it,  and  never  looked  finer  or  produced  a  larger 
quantity  of  good  seed  than  that  year. 

T  am  thu-i  particular  in  order  to  show  that  this  vegetable 
will  succeed  as  well,  if  not  better  in  poor  jrround  than  in 
rich,  piovided  the  soil  be  dry,  and  care  taken  in  the  ma- 
nagement ;  1  speak  from  long  experience,  having  been  well 
acquainted  with  the  management  of  this  valuable  plant  from 
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my  youth.  When  I  cut  the  sea-cale  for  use,  I  immediately 
draw  up  the  earth  with  a  trowel,  so  as  completely  to  cover 
the  whole  oF  the  plant;  this  I  fancy  makes  them  grow 
more  luxuriantly.  This  plant,  if  properly  managed,  is  su- 
perior to  asparagus,  and  if  more  is  cut  than  wanted  for 
immediate  Use,  it  will  keep  for  some  days  in  a  pan  of  cold 
water,  but  of  course  it  cannot  be  better  than  when  recenily 
cut.  It  precedes  the  use  of  asparagus,  being  ready  for  the 
table  in  February  and  March. 

H.  B.  Way. 


LXVIir.  On  a  gaseous  Compov rid,  of  carbonic  Oxide  and 
Ctiionne.  Bt/ John  Davy,  Eiq.  Communicated  by  Sir 
Humphry  Davy,  Knt.  LL.D.  Sec.  R.S* 

OiNCE  the  influence  of  eleclrieity  and  solar  light,  as  che- 
mical asetits,  are  analogous  in  many  respects,  and  as  ihe 
former  produces  no  change  in  a  mixture  of  carbonic  oxide 
and  chlorine,  it  was  natural  to  infer  the  same  respecting  the 
latter.  MM.  Gay  Lussac  and  Thenard  assert  that  this  is 
the  case  ;  they  say  that  they  have  exposed  a  mixiure  of  car- 
bonic oxide  and  chlorine,  under  all  circumstances,  to  light, 
without  observing  any  alteration  to  take  place  f.  Mr.  Mur- 
ray has  made  a  similar  statement  |. 

Having  been  led  to  repeat  this  experiment,  from  some 
objections  made  by  the  last-mentioned  gentleman  to  the 
theory  of  my  brother.  Sir  Humphry  Davy,  concerning 
chlorine,   I  was  surprised  at  witnessing  a  different  result. 

The  mixture  exposed,  consisted  of  about  equal  volumes 
of  chlorine  and  carbonic  oxide  ;  the  gasses  had  been  pre- 
viously dried  over  mercury  by  the  action  of  fused  muriate 
of  lime,  and  the  exhausted  glass  globe  into  which  they 
were  introduced  from  a  receiver  wiih  suitable  stopcocks, 
was  carefully  dried.  After  exposure  for  about  a  quarter  of 
an  hour  to  bright  sunshine,  the  colour  of  the  chlorine  had 
entirely  disappeared  ;  the  stopcock  belonging  to  the  globe 
beiiK''  turned  in  mercury  recently  boiled,  a  considerable  ab- 
sorption took  place,  just  equal  to  one  half  the  volume  of 
the  mixture,  and  the  residual  gas  possessed  properties  per- 
fectly distinct  from  those  belonging  either  to  carbonic  oxide 
or  chlorine. 

Thrown  into  the  atmosphere,  it  did  not  fume.    Its  odour 

*  From  the  Philosophical  Transactions  for  1812.  part  i. 
f  Recherches  Physico-Chimiciues,  tom-ii.  p.  150. 
\  Nicholson's  Journal,  vol.  xxx.  p,  '227. 
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was  different  from  that  of  chlorine,  something  like  that 
which  one  might  imagine  would  result  from  the  smell  of 
chlorine  combined  with  that  of  ammonia,  yet  more  into- 
lerable and  suffocating  than  chlorine  itself,  and  affectinj;' 
the  eyes  m  a  peculiar  manner,  producing  a  rapid  flow  o( 
tears  and  occasioning  painful  sensations. 

Its  chemical  properties  were  not  less  decidedly  marked" 
than  its  physical  ones. 

Thrown  into  a  tube  full  of  mercury  containing;  a  slip  of' 
dry  litmus  paper,  it  immediately  rendered  the  paper  red. 

Mixed  with  ammoniacal  gas,  a  rapid  ctmdensation  took' 
place,  a  white  salt  was  formed,  and  much  heat  was  pro-  • 
duced. 

The  compound  of  this  gas  and  ammonia  was  a  perfect ' 
neutral  salt,  neither  changing  the  colour  of  turmeric  or  lit- 
mus ;  il  had  no  perceptible  odour,  but  a  pungent  saline 
taste  ;  it  was  deliquescent,  and  of  course  very  soluble  in 
water;  it  was  decomposed  by  the  sulphuric,  nitric,  and 
phosphoric  acids,  and  also  by  liquid  muriatic  acid  ;  but  it 
sublimed  unaltered  in  the  muriatic,  carbonic^  and  sulphu- 
reous acid  gasses,  and  dissolved  without  effervescinrr  in 
acetic  acid.  The  products  of  its  decomposition  collected 
over  mercury  were  found  to  be  the  carbonic  and  muriatic 
ac'd  gasses;  and  in  the  experiment  with  concentrated  sul- 
phuric acid  when  accurate  results  could  be  obtained,  these 
two  gasses  were  in  such  proportions,  that  the  volume  of  the 
latter  was  double  thu  of  the  former. 

I  have  ascertained  by  repeated  trials,  both  synthetical  and 
analytical,  that  the  gas  condenses  four  times  its  volume  of 
the  volatile  akali,  and  I  have  not  been  able  to  combine  it' 
with  a  smaller  proportion. 

Tin  fused  in  the  gas  in  a  bent  glass  tube  over  mercury, 
by  means  of  a  spirit  lamp,  rapidly  decomposed  it ;  the  li- 
quor of  Libavius  was  formed  ;  and  when  the  vessel  had 
cooled,  there  was  not  the  least  change  of  the  volume  of 
the  gas  perceptible  ;  but  the  gas  had  entirely  lost  its  offen- 
sive odour,  and  was  merely  caibonic  oxide  ;  for  like  car- 
bonic oxide  it  burnt  with  a  blue  flame,  afforded  carb-mic 
acid  bv  its  combustion,  and  was  not  absorbable  bv  water. 

The  effects  of  zinc,  antimonv,  and  arsenic  heated  in  the 
gas,  were  similar  to  those  of  tin  ;  compounds  of  these  me- 
tals and  chlorine  were  formed,  and  carbonic  oxide  in  eacli 
experiment  was  liberated  e(jual  m  volume  to  the  gas  decom- 
posed. In  each  instance  the  action  of  the  metal  was  quick  ; 
the  decomposition  being  completed  in  less  than  ttn  mi- 
nutes;  but  though  the  action  was  rapid,    it    was   likewise 
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tranquil,  no  explosion  ever  took  place,  and  none  of  the  me- 
tals became  ignited  or  inflamed. 

The  action  even  of  potassium  heated  in  the  gas  was  not 
\nt>lent  But  from  the  great  absorption  of  gas,  and  from 
the  precipitation  of  carbon  indicated  by  the  blackness  pro- 
duced, not  only  the  new  gas,  but  likewise  the  carbonic 
oxide,  appeared  to  be  decomposed. 

The  white  oxide  of  zmc  heated  in  the  gas  quickly  decom- 
posed it,  just  as  readily  indeed  as  the  metal  itself  j  there  was 
the  same  formation  of  the  butler  o\  zinc;  but  instead  of 
carbonic  oxide  being  produced,  carbonic  acid  was  formed  5 
and,  as  usual,  there  was  no  change  of  volume. 

The  protoxide  of  antimony  fused  in  the  gas  rapidly  de- 
composed It ;  the  butter  of  antimony  and  the  infusible  per- 
oxide were  formed  ;  there  was  no  change  of  the  volume 
of  the  gas,  and  the  residual  gas  was  carbonic  oxide. 

Sulphur  and  phosphorus  sublimed  in  the  gas,  produced 
no  apparent  change  ;  the  volume  of  the  gas  was  unaltered, 
and  its  characteristic  smell  was  undiminished. 

Mixed  with  hydrogen  or  oxygen  singly,  the  gas  was  not 
inflamed  by  the  electric  spark,  but  mixed  with  both,  in 
proper  proportion*,  viz.  t«o  parts  in  volume  of  the  former 
and  one  of  the  latter  to  two  parts  of  the  gas,  a  violent  ex- 
plosion was  produced,  and  the  muriatic  and  carbonic  acid 
gasses  were  formed. 

The  gas  transferred  to  water  was  quickly  decomposed, 
the  carbonic  and  muriatic  acids  were  formed,  as  in  the  last 
experiment,  and  the  effect  was  the  same  even  when  light 
Was  excluded. 

From  the  mode  of  the  formation  of  the  gas  and  the  con- 
densation that  takes  place  at  the  time,  from  the  results  of 
the  decomposition  of  its  ammoniacal  salt,  and  from  the 
analysis  of  the  gas  by  metals  and  metallic  oxides,  it  appears 
to  be  a  compound  of  carbonic  oxide  and  chlorine  condensed 
into  half  the  space  which  they  occupied  separately. 

And  from  its  combining  with  ammonia,  and  forming 
with  this  alkali  a  neutral  salt,  and  from  its  rediiening  lit- 
mus, it  seems  to  be  an  acid  It  is  similar  to  acids  in  other 
respects  ;  in  decomposing  the  dry  sub-carbonate  of  ammo- 
nia, one  part  in  volume  of  it  expelling  two  parts  of  car- 
bonic acid  gas  ;  and  in  being  itself  not  expelled  from  am- 
monia by  any  of  the  acid  gasses,  or  by  acetic  acid-  In- 
dependent of  these  circumstances,  were  power  of  saturation 
to  be  taken  as  the  measure  of  affinity,  the  attraction  of  this 
gas  for  ammonia  must  be  allowed  to  be  greater  than  that  of 
any  other  substance,  for  its  saturating  power  is  greater  j  no 
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acid  condenses  so  large  a  proportion  of  ammonia;  carbonic 
acid  onlv  condenses  half  as  much,  and  vet  does  not  forma 
neutral  salt.  The  great  saturating  and  neutralizing  powers 
of  this  gas  are  singular  circumstances,  and  particularly 
singular  when  compared  with  those  of  muriatic  acid  cas. 

In  consequence  of  its  being  decomposed  by  water,  I  have 
not  been  able  to  ascertain  whether  it  is  capable  of  com- 
bining with  the  fixed  alkalies.  Added  to  solutions  of  these 
substances  it  was  absorbed,  and  carbonic  acid  gas  was  dis- 
engaged by  an  acid. 

1  have  made  the  experiment  on  the  native  carbonates  of 
lime  and  barvtes,  but  the  gas  did  not  decompose  these  bo- 
dies. This  indeed  mi^ht  be  expected,  since  quick-lime,  I 
find,  does  not  absorb  the  gas  :  a  cubic  inch  of  it,  exposed 
to  the  action  of  lime  in  a  tube  over  mercury,  was  only  di- 
minished in  two  davs  to  nine-tenths  of  a  cubic  inch,  and 
no  further  absorption  was  afierwards  observed  to  take  place. 
But  even  this  circumstance  does  not  demonstrate  that  the 
gas  has  no  affinity  for  lime,  and  is  not  capable  of  combin- 
ing with  it  5  for  on  makino;  a  similar  experiment  with  car- 
bonic acid,  substituting  this  gas  for  the  new  compound,  the 
result  was  the  same  ;  in  two  days  only  about  one-tenth  of 
a  cubic  inch  was  absorbed. 

Though  the  gas  is  decomposed  by  water,  yet  it  appears  to 
be  absorbed  unaltered  by  common  spirits  of  wine,  which 
contains  so  considerable  a  quantity  of  vfater;  it  imparted 
its  peculiar  odour  to  the  spirit,  and  its  property  of  affecting 
the  eyes ;  five  measures  of  the  spirit  condensed  sixty  mea- 
sures of  the  gas. 

It  is  also  absorbed  bv  the  fuming  liquor  of  arsenic,  and 
by  the  oxymuriate  of  sulphur. 

The  former  appeared  to  require  for  saturation  ten  times 
its  own  volume;  six  measures  of  the  liquor  condensed 
about  sixty  of  the  gas.  The  liquor  thus  impregnated  was 
thrown  into  water,  and  a  pretty  appearance  was  produced 
by  the  sudden  escape  of  bubbles  of  the  gas  :  had  not  its  in- 
loleralde  smell  convinced  me  that  the  gas  was  unaltered,  I 
should  not  have  conceived  that  it  could  pass  through  water 
undeconiposcd, 

I  cannot  account  for  the  assertion  of  MM.  Gay  Lussac 
and  Thenard  and  of  Mr.  Murray,  that  oxymuriatic  gas 
docs  not,  when  under  the  influence  of  light,  exert  any  ac- 
tion on  carbonic  oxide  :  I  was  inclined  at  first  to  suppose 
that  the  difference  between  their  results  and  mine,  might 
be  owing  to  their  not  having  exposed  the  gasses  together  to 
bri<^ht  sunshine;  but  I  have  been  obliged  to  relinquish  this 
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idea,  since  I  have  found  that  bright  sunshine  is  not  essen- 
tial, and  that  the  combination  is  produced  in  less  than 
twelve  hours  by  the  indirect  solar  rays,  light  alone  being 
necessary. 

The  formation  of  the  new  gas  may  be  very  readily  wit- 
nessed, by  making  a  mixture  of  dry  carbonic  oxide  and  chlo- 
rine in  a  glass  tube  over  mercury  :  if  light  be  excluded,  the 
chlorine  will  be  absorbed  by  the  mercury,  the  carbonic  oxide 
alone  remaining  ;  but  if  bright  sunshine  be  immediately  ad- 
mitted when  the  mixture  first  is  made,  a  rapid  ascension  of 
the  mercury  will  take  place,  and  in  less  than  a  minute  the 
colour  of  the  chlorine  will  be  destroyed,  and  in  about  ten 
minutes  the  condensation  will  have  ceased,  and  the  com- 
bination of  the  two  gasses  will  be  complete. 

It  Is  requisite  that  the  gasses  should  be  dried  for  forming 
this  compound  ;  if  this  precaution  is  neglected,  the  new 
gas  will  be  far  from  pure  ;  it  will  contain  a  considerable 
admixture  of  the  carbonic  and  muriatic  acid  gasses,  which 
are  produced  in  consequence  of  the  decomposition  of  hy- 
s^rometrical  water.  Indeed  there  is  considerable  difficulty  in 
procuring  the  new  gas  tolerably  pure  ;  a  good  air  pump  is 
required,  and  perfectly  tight  stopcocks,  and  dry  gasses,  and 
dry  vessels. 

f  have  endeavoured  to  procure  the  gas,  by  passing  a  mix- 
ture of  carbonic  oxide  and  chlorine  through  an  earthenware 
tube  heated  to  redness  ;  but  without  success. 

The  specific  gravity  of  the  gas  may  be  inferred  from  the 
specific  gravities  of  its  constituent  parts  jointly  with  the 
condensation  that  takes  place  at  their  union.  According  to 
Cruickshank,  100  cubic  inches  of  carb^niic  oxide  weigh 
29-6  urains,  and  according  to  Sir  Humphry  Davy,  100  of 
chlorine  are  equal  to  76'37  grains  :  dence,  as  equal  volumes 
of  these  'masses  combine,  and  become  so  condensed  as  to 
occupy  only  half  the  space  they  before  filled,  it  follows  that 
100  cubic  inches  of  the  new  compound  gas  are  equal  to 
105-97  ijrains.  Thus  this  gas  exceeds  most  others  as  much 
in  its  density  as  it  does  in  its  saturating  power. 

To  ascertain  whether  chlorine  has  a  stronger  affinity  for 
hydrogen  than  for  carbonic  oxide,  I  exposed  a  mixture  of 
the  three  gasses  in  equal  volumes  to  light.  Both  the  new- 
compound  and  muriatic  acid  gas  were  formed,  and  the  affi- 
nities were  so  nicely  balanced,  that  the  chlorine  was  nearly 
equally  divided  between  them.  And  that  the  attraction  of 
chlorine  for  botlt  these  gasses  is  nearly  the  same,  appears  to 
be  confirmed  by  muriatic  acid  not  being  decomposed  by  car- 
t)onic  oxide,  or  the  new  gas  by  hvdrogen. 
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The  chlorine  and  carbonic  oxide  are,  it  is  evident  from 
these  last  facts,  united  by  strong  attractions  ;  and  as  the  pro- 
perties of  the  substance  as  a  peculiar  compound  are  well 
ciiaraclerized,  it  will  be  necessary  to  designate  it  by  some 
si rr) pie  name.  I  venture  to  propose  that  of  phosgene,  or 
phosgene  gas;  from  (pMg,  light,  and  yivou.ai,  to  produce, 
which  signifies  formed  by  light;  and  as  yet  no  other  mode 
of  producing  it  has  been  discovered. 

I  have  exposed  mixtures  consisting  of  different  propor- 
tions of  chlorine  and  carbonic  acid  to  light;  but  have  ob- 
tained no  new  compound. 

The  proportions  in  which  bodies  combine  appear  to  be 
determined  by  fixed  laws,  which  are  exemplified  in  a  variety 
of  instances,  and  particularly  ift  the  present  compound. 
Oxygen  combines  with  twice  its  volume  of  hydrogen  and 
twice  its  volume  of  carbonic  oxide  to  form  water  and  car- 
bonic acid,  and  with  half  its  volume  of  chlorine  to  form 
euchlorine;  and  chlorine  reciprocally  requires  its  own  vo- 
lume of  hydrogen  and  its  own  volume  of  carbonic  oxide 
to  form  muriatic  acid  and  the  new  gas. 

This  relation  of  proportions  is  one  of  the  most  beautiful 
parts  of  chemical  philosophy,  and  that  which  promises  fair- 
est, when  prosecuted,  to  raise  chemistry  to  the  state  and 
certainty  of  a  mathematical  science. 


LXIX,  New  Tables  for  Jinding  the  Deviation  of  a  Star  in 
North  Polar  Distance  and  Right  Ascension.  By  Mr.  T. 
FiRMiNGER,  late  Assistant  Astronoiner  at  the  Royal 
Observatory y   Greenwich  *. 

In  the  present  imprroved  state  of  astronomy,  every  means 
which  tends  to  simplify  calculation  is  readily  embraced  by 
the  practical  astronomer.  With  this  view  a  variety  of  tables 
at  different  times  have  been  pubhshed,  and  some  of  them 
so  concise  and  simple  that  they  seem  to  afford  but  little  if 
any  room  for  further  improvement ;  whilst  others,  however, 
have  not  yet  been  so  far  improved,  but  that  they  still  admit 
of  a  considerable  degree  of  simplification  ;  and  of  these  the 
means  of  determining  the  nutation  of  a  star  in  north  polar 
distance  from  tallies  as  heitherto  published,  is  an  instance. 

Finding  a  considerable  inconvenience  in  the  computa- 
tion of  this  equation  of  constant  use  in  the  reduction  of 
meridional  zenith  distances  from  Dr.  Maskelyne's  Tables, 

*  Master  of  an  Academy  for  the  Instruction  of  a  limited  Number  of 
Youn»  Gentlemen  in  the  Theory  and  Practice  of  the  Mathematics  and  Ma«- 
thematical  Sciences. 
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published  at  the  end  of  the  Greeenwich  Observations  of  the 
year  1798,  wherein  the  argument  is  applied  to  take  out 
the  equation  by  double  entry,  induced  me  to  compute  new 
tables  for  more  readily  finding  it.  The  formula  which 
I  deduced  for  this  purpose,  is  expressed  by  —  l''',22  x  5, 
(i(.A\  +  hox)g.  ])'£3)  +  8",33«  (:Jf75^--Long.  D^  £3)  taking 
the  semi-axis  major  and  minor  at  9'', 35  and  7'',11  re- 
spectively. The  table  will  therefore  be  easily  computed  at 
any  subsequent  period,  should  the  major  and  minor  axis  of 
the  ellipse  of  nutation  be  hereafter  determined  of  different 
values  from  that  which  has  been  used  in  the  above  for- 
mula. 

In  taking  out  the  equation  of  nutation,  the  algebraic 
sum  of  the  two  parts  of  the  table,  give  (he  whole  equation, 
entering  the  first  part  of  the  table  with  sum  of  the  star's 
right  ascension,  and  longitude  of  the  moon's  ascend- 
ing node  ;  and  the  second  part  of  the  table  with  the  right 
ascension  of  the  star  minus  the  longitude  of  the  moon's 
ascending  node. 


o 


Examples. 

Example  1.     To  find  the  nutation  in  north  polar  di- 
stance for  Arcturus,  on  July  J,  1812. 
Kight  ascension  Arcturus   7'  1°  47'  39'' 

Longitude  Ji^S    3131  00 

^''^^4-  Long.  D'  S3    .  0  3   18  39  Parti     — o'',06 
*^j?i  — Long.  1;*   g     .  2  O  16  39  Part  II  —7'',22 

Nutation  required  . . .  —  7'''',28 

To  find  the  deviation  of  Sirius  in  north  polar  distance  on 
July  1,  1812. 
,Right  ascension  Sirius  . .     3=    9°  13' 28"' 

Long.  J*   S3    3     1    31   00 

*'75^  +  Long.  D^  S3  ..  8  10  44  28   +l",13 
*'ii^— Long.  D'  S3  .  10  7  42  28  +6^,60 


Deviation  required  ...   -f  7'',  73 


When  the  longitude  of  the  moon's  ascending  node  ex- 
ceeds the  star's  right  ascension,  as  in  the  last  example; 
twelve  signs  must  be  added  to  the  star's  right  ascension 
before  the  subtraction  can  be  made. 

These  tables  may  be  also  applied  to  finding  the  deviation 
of  a  star  in  right  ascension,  but  in  this  they  require  a  liitle 

more 
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more  labour  than  in  the  above  application.  The  method 
is  by  adding  three  signs  to  the  star's  right  ascension,  if  its 
doclination  is  north  ;  and  on  the  contrary,  subtract  three 
signs  if  the  dcchnation  be  south  :  then  proceed  as  directed 
above,  and  multiply  the  equation  so  found  by  the  natural 
tangent  of  the  star's  declination,  and  the  product  converted 
into  time  will  give  the  deviation  required. 
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LXX.  A  Narrative  of  the  Eriiption  of  a  Volcano  in  the 
Sea  off  the  Island  of  St.  Michael.  By  S.  Tillard, 
Esq.  Captain  in  the  Royal  Navy.  Coimnunlcated  ly  the 
Right  Hon.  Sir  Joseph  Banks,  Bart.  K.B.P.R.S.* 

Approaching  the  island  of  St.  Michael's,  on  Sunday  the 
12th  o{  June  1811,  in  His  Majesty's  sloop  Sabrina  under 
niv  command,  we  occasionallv  observed,  risino;  in  the  ho- 
rizon,  two  or  three  columns  of  smoke,  such  as  would  have 
been  occasioned  by  an  action  between  two  ships,  to  which 
cause  we  universally  attributed  its  origin.  This  opinion 
was,  however,  in  a  very  short  time  changed,  from  the 
smoke  increasina;  and  ascending  in  much  larger  bodies  than 
could  possibly  have  been  produced  by  such  an  event  ;  and 
having  heard  an  account,  prior  to  our  sailing  from  Lisbon, 
that  in  the  preceding  January  or  February  a  volcano  had 
burst  out  within  the  sea  near  St.  Michael's,  we  immediately 
concluded  that  the  smoke  we  saw  proceeded  from  that 
cause,  and  on  our  anchorincr  the  next  mornin2  in  the  road 
of  Ponta  del  Gada,  we  found  this  conjecture  correct  as  to 
the  cause,  but  not  to  the  time  ;  the  eruption  of  January 
having  totallv  subsided,  and  the  present  one  having  only 
burst  forth  two  days  prior  to  our  approach,  and  about  tliree 
miles  distant  from  the  one  before  alluded  to. 

Desirous  of  examining  as  minutely  as  possible  a  conten- 
tion so  extraordinary  between  two  such  powerful  elements, 
I  set  off  from  the  city  of  Ponta  del  Gada  on  the  morning  of 
the  14th,  in  company  with  Mr.  Read,  the  Consul  General 
of  the  Azores,  and  tvjo  other  gentlemen.  After  riding 
about  twenty  miles  across  the  NW.  end  of  the  island  of 
St.  Michael's,  we  came  to  the  edge  of  a  cl.ff  from  whence 
the  volcano  burst  suddenly  upon  our  view  in  the  most  ter- 
rific and  awful  grandeur.  It  was  only  a  short  mile  from 
the  base  of  the  cliflT,  which  was  nearly  perpendicular,  and 
formed  the  margin  of  the  sea;  this  cliff  being  as  nearly  as 
I  could  judge  from  three  to  four  hundred  feet  high.  To 
give  you  an  adequate  idea  of  the  scene  by  description  is 
tar  beyond  my  powers ;  but  for  your  satisfaction  I  shall 
attempt  it. 

Imagine  an  immense  body  of  smoke  rising  from  the  sea, 
the  surface  which  was  marked  by  the  silvery  ripling  of  the 
waves,  occasioned  by  the  lioht  and  steady  breezes  incidental 
to  those  climates  in  summer.  In  a  quiescent  state,  it  had 
the  appearance  of  a  circular  cloud   revolving  on  the  w  ater 

*  From  the  Philosophical  Transactions  for  1812,  part  i. 
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like  an  horizontal  wheel,  in  various  and  irregular  invola- 
tions,  expanding  itself  gradually  on  the  lee  side,  when  sud- 
denly a  column  of  the  blackest  cinders,  ashes,  and  stones 
'.vould  shoot  up  in  form  of  a  spire  at  an  angle  of  from  ten 
to  twenty  degrees  from  a  perpendicular  line,  the  angle  of 
inclination  being  universally  to  windward  :  this  was  rapidly 
succeeded  by  a  second,  third,  and  fourth,  each  acquiring 
greater  velocity,  and  overtopping  the  other  till  they  had 
attained  an  altitude  as  much  above  the  level  of  our  eye,  as 
the  sea  was  below  it. 

As  the  impetus  with  which  the  columns  were  severally 
propelled  diminished,  and  their  ascending  motion  had 
nearly  ceased,  they  broke  into  various  branches  resembling 
a  groupe  of  pines,  these  again  forming  themselves  into 
festoons  of  uhite  feathery  smoke  in  the  most  fanciful 
manner  imaginable,  intermixed  with  the  finest  particles  of 
falling  ashes,  which  at  one  time  assumed  the  appearance  of 
innumerable  plumes  of  black  and  white  ostrich  feathers 
surmounting  each  other  j  at  another,  that  of  the  light  wavy 
branches  of  a  weeping  willow. 

During  these  bursts,  the  most  vivid  flashes  of  lightning 
continually  issued  from  the  densest  part  of  the  volcano; 
and  the  cloud  of  smoke  now  ascenduig  to  an  altitude  much 
above  the  highest  point  to  which  the  ashes  were  projected, 
rolled  olf  in  lara:e  masses  of  fleecy  clouds,  gradually  eX' 
panding  themselves  before  the  wind  in  a  direction  nearly 
horizontal,  and  drawing  up  to  them  a  quantity  of  water 
spouts,  which  formed  a  most  beautiful  and  striking  addi- 
tion to  the  general  appearance  of  the  scene. 

That  part  of  the  sea  where  the  volcano  was  situated,  was 
upwards  of  thirty  fathoms  deep,  and  at  the  time  of  our 
viewing  it  the  volcano  was  only  four  days  old.  Soon  after 
our  arrival  on  the  cliff,  a  peasant  observed  he  could  discern 
a  peak  above  the  water :  we  looked,  but  could  not  see  it : 
however,  in  less  than  half  an  hour  it  was  plamly  visible, 
and  before  we  quitted  the  place,  which  was  about  three 
hours  Irom  the  time  of  our  arrival,  a  complete  crater  was 
formed  above  the  water,  not  less  than  twenty  feet  high  on 
the  side  where  the  greatest  quantity  of  ashes  fell ;  the  dia- 
meter of  the  crater  being  apparently  about  four  or  five  hun- 
dred feet. 

The  great  eruptions  were  generally  attended  with  a  noise 
like  the  continued  firing  of  cannon  and  musquetry  inter- 
mixed, as  also  with  slight  shocks  of  earthquakes,  several  of 
which  having  been  felt  by  my  companions,  but  none  by 
myself,  I    had  become  half  sceptical,  and   thought  their 

opinion 
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©pinion  arose  merely  from  the  force  of  imagination  :  but 
while  we  were  sitting  within  five  or  six  yards  of  the  edoe 
of  the  cliff,  partaking  of  a  slight  repast  which  had  been 
brought  with  us,  and  were  all  busily  engaged,  one  of  the 
most  magnificent  bursts  took  place  which  we  had  yet  wit- 
nessed, accompanied  by  a  very  severe  shock  of  an  earth- 
quake. The  instantaneous  and  involuntary  movement  of 
each  was  to  spring  upon  his  feet,  and  1  said  ^'  This  admits 
of  no  doubt."  The  words  had  scarce  passed  mv  lips,  be- 
fore we  observed  a  large  portion  of  the  face  of  the  cliff, 
about  fifty  yards  on  our  left,  falling,  which  it  did  with  a 
violent  crash.  So  soon  as  our  first  consternation  had  a 
Jittle  subsided,  vv'e  removed  about  ten  or  a  dozen  yards 
further  from  the  edge  of  the  clif!',  and  finished  our  dinner. 

On  the  succeeding  day,  June  15th,  having  the  Consul 
and  some  other  friends  on  board,  I  weighed,  and  proceeded 
with  the  ship  towards  the  volcano,  with  the  intention  of 
witnessing  a  night  view  ;  but  in  this  expectation  we  were 
greatly  disappointed,  from  the  wind  freshening  and  the 
weather  becoming  thick  and  hazy,  and  also  from  the  vol- 
cano itself  being  clearly  more  quiescent  than  it  was  the 
preceding  day.  It  seldom  emitted  any  lightning,  but  oc- 
casionally as  much  flame  as  may  be  seen  to  issue  from  the 
top  of  a  glass-house  or  foundery  chimney. 

On  passing  directly  under  the  great  cloud  of  smoke,  about 
three  or  four  miles  distant  from  the  volcano,  the  decks  of 
the  ship  were  covered  with  fine  black  ashes,  wliich  fell  in- 
termixt  with  small  rain.  We  returned  the  next  morning^, 
and  late  on  the  evening  of  the  same  day  I  took  my  leave  of 
St.  Michael's  to  complete  my  cruize. 

On  opening  the  volcano  clear  of  the  NW.  part  of  the 
island,  after  dark  on  the  l6th,  we  witnessed  one  or  two 
eruptions  that,  had  the  ship  been  near  enough,  would  have 
been  awfullv  grand.  It  appeared  one  continued  blaze  of 
lightning  ;  but  the  distance  which  it  was  at  from  the  ship, 
upwards  of  twenty  miles,  prevented  our  seeing  it  with 
effect. 

Returninff  again  towards  St.  Michael's  on  the  4th  of 
Julv,  I  was  obliged,  by  the  state  of  the  wmd,  to  pass  with 
the  ship  very  close  to  the  i.Nland,  which  u  as  now  completely 
formed  bv  the  volcano,  being  nearly  the  height  of  Mat- 
lock High  Tor,  about  eighty  yards  above  the  sea.  At  this 
time  it  was  perfectly  tranquil ;  which  circumstance  deter- 
mined me  to  land,  and  explore  it  more  narrowly. 

I  left  the  sh'p  in  one  of  the  boats,  accompanied  by  some 
of  the  officers.     As  we  approached,  we  perceived  that  it 
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was  still  smoking  in  many  parts,  and  upon  our  reaching 
the  island  found  the  surf  on  the  beach  very  high.  Rowing 
round  to  the  k-e  side,  with  some  little  difficulty^  by  the  aid 
ot"  an  oar,  as  a  pole,  I  jumped  on  shore,  and  was  followed 
by  the  other  officers.  We  found  a  narrow  beach  of  black 
ashes,  from  which  the  side  of  the  island  rose  in  general 
too  steep  to  admit  of  our  ascending;  and  where  we  could 
have  clambered  up,  the  mass  of  matter  was  much  too  hot 
,  to  allow  our  proceeding  more  than  a  few  yards  in  the  as- 
cent. 

The  declivity  below  the  surface  of  the  sea  was  equally 
steep,  having  seven  fathoms  water  scarce  the  boat's 
length  from  the  shore,  and  at  the  distance  of  twenty  or 
thirty  yards  we  sounded  twenty-five  fathoms. 

From  walking  round  it  in  about  twelve  minutes,  T 
should  judge  that  it  was  something  less  than  a  mile  in  cir- 
cumference ;  but  the  most  extraordinary  part  was  the  cra- 
ter, the  mouth  of  which,  on  the  side  facing  St.  Michael's, 
was  nearly  level  with  the  sea.  Tt  was  filled  with  water,  at 
that  time  boiling,  and  was  emptying  itself  into  the  sea  by 
a  small  stream  about  six  yards  over,  and  by  which  I  should 
suppose  it  was  continually  filled  again  at  high  water.  'I  his 
stream,  close  to  the  edge  of  the  sea,  was  so  hot,  as  only  to 
admit  the  finger  to  be  dipped  suddenly  in,  and  taken  out 
again  immediately. 

.It  appeared  evident,  by  the  formation  of  this  part  of  the 
island,  that  the  sea  had,  during  the  eruptions,  broke  into 
the  crater  in  two  places,  as  the  east  side  of  the  small  stream 
was  bounded  by  a  precipice,  a  cliff  between  twenty  and 
thirty  feet  high  forming  a  peninsula  of  about  the  same  di- 
mensions in  width,  and  from  fifty  to  sixty  feet  long,  con- 
nected with  the  oiher  part  of  the  island  by  a  narrow  ridge 
of  cinders  and  lava,  as  an  isthmus  of  from  forty  to  fifty 
feet  in  length,  from  which  the  crater  rose  in  the  form  of  an 
amphitheatre. 

This  cliff,  at  two  or  three  miles  distance  from  the  island, 
had  the  appearance  of  a  work  of  art  resembling  a  small  fort 
or  block  house.  The  top  of  this  we  were  determmed,  if 
possible,  to  attain  ',  but  the  difficulty  we  had  to  encounter 
in  doing  so  was  considerable;  the  only  way  to  attempt  it 
was  up  the  side  of  the  isthmus,  which  was  so  steep,  that 
the  only  mode  by  which  we  could  effect  it;,  was  by  fixing 
the  end  of  an  oar  at  the  base,  with  the  assistance  of  which 
we  forced  ourselves  up  in  nearly  a  backward  direction. 

Having  reached  the  summit  of  the  isthmus,  we  found 
another  difficulty,  for  it  was  impossible  to  walk  upon  it,  as 
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the  descent  on  the  other  side  was  immediate,  and  as  steep 
as  the  one  we  had  ascended  ;  but  bv  throwing  our  legs 
across  it,  as  won!d  be  done  on  the  ridue  of  a  house,  and 
moving  ourselves  forward  by  our  hands,  we  at  length 
reached  that  part  of  it  where  it  gradually  widened  itself  and 
formed  the  summit  of  the  cliff,  which  we  found  to  have  a 
perfectly  flat  surface,  of  the  dimensions  before  stated. 

Judging  this  to  be  the  most  conspicuous  situation,  we 
here  planted  the  Union,  and  left  a  bottle  sealed  up  contain- 
ing a  small  account  of  the  origin  of  the  island,  and  of  our 
having  landed  upon  it,  and  naining  it  Sabrina  Island. 

Within  the  crater  I  found  the  complete  skeleton  of  a 
guard- fish,  the  bones  of  which  being  perfectly  burnt,  fell 
to  pieces  upon  attempting  to  take  them  up;  and  by  the 
account  of  the  inhabitants  on  the  coast  of  St.  Michael's, 
great  numbers  of  fish  had  been  destroyed  durinii;  the  early 
part  of  the  erupt'on,  as  large  quantities,  probably  suffocated 
or  poisoned,  were  occasionally  found  drifted  into  the  small 
inlets  or  bays. 

The  island,  like  other  volcanic  productions,  is  com- 
posed principally  of  porous  substances,  and  genera  ly 
burnt  to  complete  cinders,  with  occasional  masses  of  a 
stone,  which  I  should  suppose  to  be  a  mixture  of  iron  and 
lime-stone;  but  have  sent  you  specimens  to  enable  you  to 
form  a  better  judgement  than  you  possibly  can  by  any  de- 
scription of  mine. 


LXX.  On  the  primitive  Crystals  of  Carbonate  of  Lime, 
Bitter- Spar,  a7id  Iron- Spar.  ^7/ William  Hyde  Wol- 
LASTON,  M.D.  Sec.  R.S* 

W  HEN  I  formerly  described  to  the  society  a  goniometer  f 
upon  a  new  construction  for  measuring  the  ancrles  of  cry- 
stals, I  expressed  an  expectation  that  we  should  thereby  be 
enabled  to  correct  former  observations  made  bv  means  of 
less  accurate  instruments.  1  took  occasion  to  mention  one 
instance  of  inaccurate  measurement  in  the  primitive  angle 
of  the  common  carbonate  of  lime;  and  I  have  had  the  sa- 
tisfaction to  find  the  necessity  of  a  correction,  in  that  in- 
stance, confirmed  by  Mons.  Malus,  and  admitted  by  the 
Abbe  Haiiy,  in  a  work;];  published  nearly  at  the  same  time. 

*  From  the  Philosophical  Transactions  fir  18;'.?,  part  i. 
+  Philosophical  Transactions  for  1S09.    See  Phil  Mag.  vol.  xxxv.  p. 94. 
\  Tableau  Comparatif  des  Resulcats  de  la  Cr^stallograi  hieec  de  I'Analys? 
Chiinique. 

It 
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It  is  by  no  means  my  design  to  detract  in  any  degree  from 
the  merit  of  that  justly  celebrated  crystallographer,  to  the 
surprising  accuracy  of  whose  measurements  I  could,  in  va- 
rious instances,  bear  testimony.  I  hope,  on  the  contrary, 
that  in  bringing  forward  two  more  observations  similar  to 
the  preceding,  and  intimately  connected  with  it,  I  shall 
offer  what  will  not  only  appear  interesting  to  crystallogra- 
phers  in  general,  but  will  be  peculiarly  gratifying  to  the 
Abbe  Haiiy. 

In  his  Traite  de  Mineralogie,  and  again  more  recently 
in  his  Tableau  Comparalif,  the  same  primitive  form  is  as- 
signed to  three  substances  very  different  in  their  compo- 
sition, to  carbonate  of  lime,  to  magnesian  carbonate  of 
lime  (or  bitter- spar),  and  to  carbonate  of  iron. 

It  has  been  objected  to  Mons.  Haiiy,  that  according  to 
his  method  identity  of  form  should  be  accompanied  by 
identity  of  composition,  unless  the  form  were  one  of  the 
common  regular  solids.  For  though  in  that  case  any  geo- 
metrician would  readily  admit  it  to  be  very  probable,  that 
many  different  substances  might  concur  in  assuming  the 
same  form  of  cube,  of  octohedron,  or  of  dodecahedron. 
Sec.  there  does  not  appear  a  corresponding  probability  that 
any  two  dissimilar  substances  would  assume  the  same  form 
of  a  particular  rhomboid  of  105°  and  a  few  minutes,  to 
which  no  such  geometric  regularity  or  peculiar  simplicity 
can  be  ascribed. 

Bui  though  so  accurate  a  correspondence,  as  has  been  hi- 
therto supposed  to  exist  in  the  measures  of  the  three  car- 
bonates above  mentioned,  might  be  justly  considered  as 
highly  improbable,  no  degree  of  improbability  whatever 
attaches  to  the  supposition,  that  their  angles  approach  each 
other  by  some  difference,  so  small  as  hitherto  to  have  es- 
caped detection.     And  this  in  fact  I  find  to  be  the  case. 

Since  the  angles  observable  in  fractures  of  crystalline 
substances  are  subject  to  vary  a  little  at  different  surfaces, 
and  even  in  different  parts  of  the  same  surface  (as  is  evident 
from  the  confused  image  seen  by  reflection  from  them),  I 
shall  not  at  present  undertake  to  determine  the  angles  of 
these  bodies  to  less  than  five  minutes  of  a  dt-tiree.  This, 
indeed,  is   the    smallest  division  of  the  goniometer  that  I 

'  Aisually  employ,  as  I  purposely  decline  givmg  so  much  time 

*"  to  these  inquiries  as  would  be  requisite  for  attempting  to 

'    arrive  at  greater  precision. 

The  most  accurate  determination   of  the  angle  of  car- 

■•"bonate  of  lime  is  probably  that  of  Mons.  Malus,  who  mea- 
sured it  by  means  of  a  repeatiiig  circle,  and  found  it  to  be 

105^  5'. 
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105^  5'.  And  this,  indeed,  is  the  result  to  which  T  for- 
merlv  came  by  a  different  method  *.  It"  it  differ  m  any  re- 
spect from  this  quantity,  I  am  inclined  to  think  that  it  wnl 
Toore  hkely  be  found  to  lie  deficient  by  a  few  minutes,  thaa 
to  exceed  the  measure  here  assigned ;  and  accordingly  to 
differ  still  more  widely  from  those  angles  which  1  am  about 

to  mention.  . 

In  the  magnesian  carbonate  of  lime,  or  bittcr-spar,  the 
primitive  form  is  well  known  to  be  a  regular  rhomboid,  as 
well  as  that  of  carbonate  of  lime,  and  so  nearly  resembhng 
it,  as  to  have  been  hitherto  supposed  the  same.  I  find, 
however,  a  difference  of  1="  U/  in  the  measures  of  thes^e 
crvstals;  for  that  of  the  magnesian  carbon.nte  is  full  106;!'', 
as  I  have  observed  with  uniformity  in  at  least  five  different 
specimens  of  this  substance  obtained  from  situations  very 
distant  from  each  other. 

The  primitive  angle  or  iron-spar  is  still  more  remote 
from  that  of  the  carbonate  of  lime,  which  it  exceeds  by 
nearly  two  decrees.  I  have  examined  various  specimens 
of  this  substance,  some  pure  white,  others  brown,  some 
transparent,  others  opake.  That  which  gives  the  most 
distinct  ima^e  by  reflection  is  of  a  brownish  hue,  with  the 
semi-transparencv  of  horn.  It  wasobtained  from  a  tin  mine, 
called  Maudlin  Mine,  n-.-ar  Lostwilhiel  in  Cornwall.  By 
repeated  measurement  of  small  fragments  of  this  specimen, 
the  angle  appears  to  be  so  nearly  107=,  that  I  cannot  form 
any  judfrement  whether  in  perfect  crystals  it  will  prove  to  be 
greater  or  less  than  that  angle. 

In  this  insmnce  the  carbonate  of  iron  is  nearly  pure,  and 
so  perfectly  free  from  carbonate  of  lime,  as  to  render  it 
highly  probable  that  in  other  specimens  having  the  same 
an'jile',  but  containing  also  carbonate  of  lime  or  other  ingre- 
dients intermixed,  the  form,  is  really  dependent  on  the  car- 
bonate uf  iron  alone. 

It  appears  however  not  unlikely,  that  when  substances 
which  agree  so  nearly  in  their  primitive  angle  are  inter- 
mixed in^  certain  proportions,  they  may  each  exert  their 
power ;  and  may  occasion  thai  confused  appearance  of  cry- 
stallization with  curved  surfaces,  known  by  the  name  of 
pearl-spar.  I  cannot  sn-  that  I  have  made  any  accurate 
comparative  analvses  which  may  be  adduced  in  support  ot 
ihc  hypothesis,  that  mixtiires  are  more  subject  to  curvature 
than  pure  chemical  compounds  :  but  it  is  very  evident  from 
the  numerous  analyses  that  have  been  made  of  iron-spar  by 

•  Phil.  Trans.  1802,  p.  S85. 
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other  chemists,  how  extremely  variable  they  are  in  their 
composition,  and  consequently  how  probable  it  is,  that  the 
greater  part  of  them  are  to  he  regarded  as  mixtures;  al- 
though it  be  also  possible,  that  there  may  exist  a  triple  car- 
bonate of  lime  and  iron  as  a  strict  chemical  compound. 

It  seems  not  unlikely,  that  there  may  hereafter  be  found 
some  carbonate  allied  to  the  preceding,  which  may  owt-  its 
form  to  the  presence  of  manganese:  but  notwithstanding 
the  liberality  which  happily  prevails  in  general  among  those 
who  have  it  in  their  power  to  assist  in  such  inquiries,  I 
have  not  had  the  good  fortune  to  meet  with  any  such  com- 
pound ;  and  I  am  unwilling,  merely  in  the  hope  of  mak- 
ing such  an  addition,  any  longer  to  defer  communicating 
an  observation,  which  I  hope  will  be  of  real  utility  in  the 
discrimination  of  bodies  that  difl'er  so  essentially  in  their 
composition. 


LXXTI.  Notices  respecting  New  Books. 

Jt  ART  I.  of  the  Philosophical  Transactions  of  the  Royal 
Society  for  1812  has  just  made  its  appearance.  The  follow- 
ing are  its  contents  : 

1.  On  the  Grounds  of  the  Method  which  Laplace  has 
given  in  the  second  Chapter  of  the  third  Book  of  his  Me- 
canique  Celeste  for  computing  the  Attractions  of  Spheroids 
of  every  Description.  By  James  Ivory,  A.M.  Commu- 
nicated by  Henry  Brougham,  Eijq.,  F.R.S.  M.P. — 2.  On 
the  Attractions  of  an  extensive  Class  of  Spheroids.  By  J. 
Ivory,  A.M.  Conmiunicattd  by  Henry  Brougham,  Esq. 
F.R  S.  M.P. — 3.  An  Account  of  some  Peculiarities  in 
the  Structure  of  the  Organ  of  Hearing  in  the  Balaena  My- 
sticetus  of  Linnaeus.  By  Everard  Home,  Esq.,  F.R.S.— 
4.  Chemical  Researches  on  the  Blood,  and  some  other  Ani- 
mal Fluids.  By  William  Thomas  Brande,  Esq.,  F.R.S. 
Communicated  to  the  Society  tor  the  Improvement  of  Ani- 
mal Chemist IV,  and  by  them  to  the  Royal  Society. — 5.  Ob- 
servations of  a  Comet,  with  Remarks  on  the  Construction 
of  its  different  Parts  By  William  Herschel,  LL.D.  F.R.S.' 
—6.  On  a  gaseous  Cornpound  of  carbonic  Oxide  and  Chlo- 
rine. By  John  Davy,  Esq.  Communicated  by  Sir  Hum- 
phry Davy,  Knt.,  LL.D.,  Sec.  R.S. — 7-  A  Narrative  of  the 
Eruption  of  a  Volcano  in  the  Sea  off  the  Island  of  St.  Mi- 
chael. By  S.  Tillard,  Esq.,  Captain  in  the  Royal  Navy. 
Communicated  by  the  Right  Hon.  Sir  Joseph  Banks,  Bart. 
K.B.  P. R.S. — 8.  On  the  primitive  Crystals  of  Carbonate 
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of  Lime,  Bitter-Spar,  and  iron-Spar.  By  Wiiliam  Hyde 
Wollaston,  M.D.  Sec.  R.S.— 9-  Observations  intended  to 
show  that  the  progressive  Motion  of  Snake^*  is  partly  per- 
formed by  means  ot  tlie  Ribs.  By  E\'erard  Home,  Esq. 
F.H.S. — 10-  An  Aecount  ot  some  Experiments  on  the 
Combniations  ol  diitercnt  Metals  and  Chlorine,  &c.  By 
John  Daw,  Esq.  Conmiunicated  by  Sir  Humphry  Davy, 
Knt.  LL.D.  Sec.  R.S. — 11.  Further  Experiments  and  Ob- 
servations on  the  Action  of  Poisons  on  the  Animal  System, 
By  B.  C.  Brodie,  Esq.  F.R.S.  Communicaied  to  the  So- 
ciety for  the  Improvement  ot"  Animal  Chemistry,  and  by 
them  to  the  Royal  Society. 


The  Twelfth  Number  of  Leybourn's  Mathematical 
Repository  contains,  1.  Solutions  to  the  Mathematical 
Questions  proposed  in  Number  X.— 2.  On  the  irreducible 
Case  of  Cubic  Equations. — 3.  New  Properties  of  tht^  Conic 
Sections. — 4.  Indeterminate  Problems. — 5.  On  the  Ellipse 
and  Hvpcrbola. —  6.  On  the  Roots  of  Etjuations  of  all  Di- 
mensions.—  7.  Properties  of  the  Right-angled  Triangle. — : 
8.  Continuation  of  Le  Gendre's  Memoir  on  Elliptic  Tran- 
scendentals. — 9.  A  Series  of  new  Questions  to  be  answered 
in  a  subsequent  Number. 


LXXIII.   Proceedings  of  Learned  Societies, 

ROYAL    SOCIETY. 

OiNCE  our  last  Report,  a  paper  by  Mr.  John  Davy  was  read 
on  some  of  the  combinations  of  the  fluoric  principle.  Jn 
this  paper  Mr,  John  Davy  gave  the  results  of  some  experi- 
ments on  silicated  fluoric  gas  and  fluoboric  gas,  and  de- 
scribed a  new  and  more  simple  method  of  procurino;  this 
last  gas ;  namely,  by  distilling  together  a  mixture  of  drv 
boracic  acid,  fluor  spar,  and  oil  of  vitriol.  He  stated  the 
specitic  gravity  of  these  gasses,  and  gave  an  account  of  their 
combinations  with  ammonia.  Fluoboric  gas  combines  in 
three  proportions  with  ammonia,  and  with  the  largest  pro- 
portions of  the  alkaline  gas  forms  saline  combinations,  fluid 
at  the  common  temperatures  of  the  atmosphere. 

A  paper  by  Sir  H.  Davy  was  read,  on  some  combina- 
clons  of  phosphorus  and  sulphur,  and  on  other  objects  of 
themical  inquiry. 

In  this  paper  Sir  H.  Davy  described  pure  phosphorous 
acid  as  a  solid  crystalline  body,  volatile  at  a  moderate  de- 
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gree  of  heat.  ?Ie  il??cribed  a  cDmhination  of  this  acid 
'Wiih  water,  likewise  a  crystalline  soiid,  very  combustii)le, 
and  wlu-n  deconjposed  by  boat  aiT  rdin^  a  peculiar  clastic 
fluid  absorbablf  by  natcr,  ii'-l  >p()i)ta(K';>jsly  iiiruimmablc, 
_and  Consisting  of  phosphorus  iiniicd  \.o  two  volumes  oi  hy- 
drogen condensed  into  the  space  ol  one  volume,  and  which 
he  j^roposes  to  call  hi/drcphosphoric  gas. 

He  eiitcreil  into  the  dct.^il  of  some  experiments  on  sul- 
pliuric  acid,  which,  he  stated,  cannot  exist  independently  oi 
the  presence  of  water;  and  he  described  a  solid  compound 
of  nitrous  acid  gas,  sulphunnis  acid  o-as,  and  water.  He 
considerc'l  ail  the  facts  advanced  in  this  paper  as  affording 
confirmations  of  the  theory  of  definite  proporticnis.  And 
ne  drew  some  general  couclusioiis  resjiectlng  the  in)por- 
tance  of  water  as  a  chemical  agent.  Alost  of  ihe  bodies 
called  o.r/Jf^y,  when  precipitated  troui  aqueous  solutions,  are 
in  truth  (said  Sir  il.  Davy)  hydrats  ;  and  their  colours  and 
their  properties  depend  upon  the  combined  water. 

Ji(7ie  II. — Dr.  Wollastoji  read  to  the  Society  a  short 
paper  on  improvements  in  the  camera  obscura  and  simple 
niicroscoj)e,  founded  on  the  same  periscopic  principles  by 
-which  he  improved  the  construction  of  spectacles  a  few 
years  since  "'. 

In  his  camera  obscura  the  light  is  admitted  through  a 
circular  opening;  to  the  concave  surface  of  a  large  meni^cus 
placed  behind  it,  at  such  a  distance  that  all  pencils  of  rays 
pass  nearly  at  right  angles  through  its  posterior  surface. 
Hence  those  that  come  from  objects  obliquely  situated, 
form  more  distinct  images,  and  atiord  a  larger  tield  of  view 
than  is  obtained  by  the  common  construction. 

His  microscope  consists  of  two  plano-convex  lenses  with 
their  fiat  surfaces  tow  ards  each  other,  hut  prevented  from 
touching  by  a  thin  plate  of  metal.  A  small  perforation  in 
the  centre  of  the  metal  suffers  no  rays  to  pass  but  what  are 
at  right  angles  to  both  tlie  exterior  surfaces,  and  hence  give 
a  distinct  field  of  view  of  great  extent. 

He  observes  also  that  tlie  camera  lucida  in  its  most  sim- 
ple form,  with  the  upper  surface  of  its  prism  concave,  has 
the  same  advantage  as  the  periscoj>ic  construction. 


GEOLOGICAL    SOCIETY. 

Alar/  1,   1812.  The  president  in  the  chair. — A  paper  by 
Dr.  M'CuUoch  (member  of  the  Society),  *'  On  Bistre  and 

•  Philosophical  Magazine,.-v^  xviii.  p.  165. 
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other  substances  produced  in  the  distillation  of  wood;  and 
on  their  analoiry  \\'ilii  the  native  Bitumens,"  was  read. 

When  wood  is  submitted  to  destructive  distillation,  there 
is  obtained,  among  other  products,   a   black   substance  re- 
sembling common  tar.     Tliis  tar  is  very  inflammable,  and 
so  li(]nid  that  it  mav  be'burni  in  a  lamp.     J3y    washuig    it 
with  water  either  hot  or  cold,  or  subiT)itiing  it  to  the  action 
of  lime   or  of  the  mild  alkalies,  a  large   portion  of  acetio 
acid  is  sc])arated,  and  ihc  residue  becomes  pitchy  and  tena- 
cious.     It  is  entirelv  soluijle  in  caustic  alkali,   in   alcohol, 
in  ether,  in  acetic  acid,  and  in  the  mineral  acids.     The  fat 
oils  and  the  recent  esstnlial  oils  dissolve  but  little  of  it ;  but 
if  the  former  ai^  made  dryinjr,  and  if  the  latter  have  becnnic 
brown    by   keepinir,    they  then  act  more  readily  and  copi- 
ously.     Coloured  oil  of  turpentine  takes  up  a  considerable 
quantitv,   but   naphiha     only  acquires  a   scarcely   sensible 
brown   colour  bv  di>'estion  upon   it.     When  carefully  di- 
stilled   at  a  gentle  heat  it  is  decomposed  into  an  oily  mat- 
ter,   at  first   hmpid   and   afterwards  brown,  a   quantity  of 
acetic  acid  combined  with  a  little  ammonia;    and  a  spongy 
coal  remains  in  the  retort.     In  this  process  no  inflammable 
gas  is  given  out;   but  at  a  hi^h  temperature  the  oil  is  more 
or  less   decomi^osed,   and  an  inflannnable  gas  is  produced, 
which,  liowever,  does  not  burn  with  a  fl  mje  by  any  means 
so  bright  as  the  gas  from  pit-coal.      If  this   destructive  di-r 
stillation  is  not  carried  very  far,   the   matter  in    the   retort 
will  be  fbuuii,    whei\  cold,   to  be  solid,  brilliant,   shining, 
and  possessed  of  a  conchoidal    fracture:    its  taste  is  burn- 
ina.  and  pungent,  and  its  odour  is  that  of  wood  smoke  ;  it 
is  fusible  and  reatiilv  inflammable.      When  kept  melted  in 
an  open  vessel   nil  it  ceases  to  be  fusible,  it  becomes  more 
and  more  brilliant,  its  fraciure  passes   to  spiinierv,    and  il 
assumes  the  perfect  appearance  of  asphaltum.     In    propor- 
lion  as  it  a|)proacb.es  this  siaie  it  becomes  Icjs  and    less  so- 
l.ible  in  alcohol,  and  at  lenirih  sc.ircelv  iiivcs  a  stain  to  this 
HK-nstruum.     Naphtha  has  no  action  on  it,  and  in  this  eir- 
cimistaiice  alone  it  differs  from  asphaltum.     Dr.  iVl.  then 
proceeds   to  an  examination  of  the    Bitumens,  aiid  shows 
that  the  dift'ercnce  betAcen  the  products  of  reetnt  vegetable 
matter,  and  of  the  bitumens  when  subjected  to  d:5t;liui;on, 
consists   in   the   fornier  yielding  empyrcinnatic  acetic   acid 
and  a  black  pitchy  matter  insoluble  in  nai>filh;\, ;   whilt  t!ie 
latter  afford  anrmonia  and  na()htha,   but    Intle  or  no  acidi 
He  then  enters  into  a  detailed  investigation  of  the  proper- 
ties of  the  very  important  class  of  Lignitts.,  or  those  sub" 
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stances,  such  as  peat,  surturbrand,  Bovey  coal,  See.  in  which 
the  traces  of  vegetable  origin  are  not  obliterated. 

SubiTierged  wood  from  peat  mosses  gave  a  brown  oil 
smelling  of  wood-tar,  and  refusing  to  dissolve  in  najihtha. 

A  compact  pitchv-looking  peat  gave  a  feiid  oil  re>em- 
bling  in  odour  neither  wood-tar  nor  bitumen,  and  very 
slightly  soluble  in  naphtha. 

Bovey  biown  coal  gave  an  oil  resembling  in  odour  that 
of  wood-tar,  but  much  more  soluble  in  naplitha:  that  por- 
tion of  the  oil  which  was  insoluble  in  this  menstruum  had 
a  strong  odour  of 'wood  smoke. 

:.  The  oil  of  jet  was  almost  perreclly  soluble  in  naphtha, 
and  smelted  strongly  of  petroleum  ;  but  it  aflbrded  also  em- 
pyreumatic  acetic  acid. 

Thus  it  appears  that  there  exists  a  class  of  fossils  of  un- 
doubted vegetable  origin,  which  exhibit  the  gradual  pro- 
gress from  wood  to  bitumen,  and  in  which  this  change 
has  been  brought  about  by  the  action  not  of  heat  but  of 
water. 

The  experiments,  however,  of  Sir  James   Hall  seem   to 
show   that  heat  with   con)pression  is  also  capable  of  con- 
verting u  ood  into  coal, — A  critical  examination  of  this  fact 
was  the  next  object  of  Dr.  M.;  and  he  found  on  heating 
wood  in  close  gun-barrels  that  a  black  coaly-looking  sub- 
.  stance  was  indeed  produced,  but  that  it  consisted  wholly  of 
charcoal,  empyreumatic   acid,  and   wood-tar,  and  did  not 
.contain  the  smallest   portion  of  real  bitumen.     Hence   the 
^experiments  alluded  to  do  by  no  means  prove  the  possibi- 
litv  of  convertincr  vegetable  matrter   into   real  coal   by  mere 
heat.     It  appears  however  to  Dr.  M.,  that  the  cousolida-= 
tion  of  bituminizcd  vegetables  into  coal  is  not  unlikely  to 
be  the  effect  of  subterranean  heat. 

The  paper  concludes  by  showine  the  identity  of  the  pitch 

-  procured  from  the  distillation    of   wood  and    the   pigment 

"•called  Bistre ;  and  points  out  methods  of  obtaining  it  ip  a 

state  better  fitted  than  connnon   bistre  for  the  purposes  of 

the  artist;   and  also  enumerates  several  other  uses  to  which 

j  this  substance  may  be  ceconomically  applied. 

I:     SoiTif  notes  on  the  miiieraloiiy  of  the   neighbourhood  of 

^  St.  David's,    in  Pembrokeshire,  by  Dr.  Kidtl,  (Prof.  chcm. 

Oxford,  and  member  of  the  Geological  Society,)  were  read. 

The  country  about  St.  David's  when  viewed  from  aii 
eminence  presents  the  a[>pearanc^  of  an  extensive  uneven 
plain,  interspersed  with  ntmierous  detached  hills  or  rocky 
summits  of  an  irregular  conical  shape.    The  two  highest  of 
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these  hills  are  Penbury  and  Carn-Llidy,   the  western  por- 
tion  of  the   latter  of  which  forms  the  promontory  ot  bt. 

David's -head.  -c      •  a 

These  hills  present  no  appearance  of  straiihcation,  ana 
are  composed  of  feldspar  and  hornblend  in  various  propor- 
tions and  states  of  agaregation.  They  are  each  surrounded 
by  mantle  shaped  strata  of  «late,  elevated  at  a  high  angle, 
and  presenting  the  characters  of  granwakke-slate.  I  nis 
latter  is  travers1;d  bv  veins  of  quartz,  from  which  very  fine 
specimens  of  rock-crystal  are  procured.  No  carbonate  ot 
lime  aj.pears  to  be  contained  either  in  the  unstratihedlrap 
or  in  the  slaty  grauwalske;  nor  did  there  occur  m  them, 
with  the  exception  of  one  equivocal  instance,  the  smallest 
trace  of  any  organic  remain. 

May  15.  The  president  in  the  chair.— An  account  ot 
the  island  of  TenenfTe,  bv  the  hon.  Henry  Grey  Bemiet, 
(member  of  the  Geoloaical  Society)  was  read.  ^ 

The  greatest  length  of  this  island  from  north'to  south  is 
about  seventy  miles,  its  greatest  breadth  doe?  not  exceed 
thirty  miles.  In  the  south-western  part  of  the  island  is  si- 
tuaied  the  mountain  called  by  the  Spaniards  El  Pico  ^li. 
Tiede,  but  better  known  by  the  name  of  The  Peak  of  Te- 
neriffe,  the  height  of  which,  trom  the  mean  of  several  ob- 
servations, appears  to  be  about  12,500  English  feet. 

The  rocks  and  strata  of  this  island  appear  to  be  wholly 
volcanic.  A  long  chain  of  mountains  passes  through  the 
interior,  sloping  on  the  eastern,  western,  and  northern 
sides  to  the  sea,  but  on  the  S.  and  SW.  elevated  into 
nearlv  perpendicular  mountains  which  are  intersected  by 
deep  and  narrow  ravines.  ^ 

The  lowest  bed  of  the  island  is  porphyritic  lava  composed 
of  hornblend  and  feldspar,  in  its  upper  part  porous,  sco- 
riform,  and  sometimes  passing  into  the  state  of  pumice. 
Upon  this  rests  a  bed  of  the  same  substances  as  already 
mentioned,  but  in  structure  nearly  approaching  to  green- 
stone. This  is  covered  by  a  thick  bed  of  pumice,  which 
itself  is  overspread  with  basaltic  lava,  on  which  in  many 
places  rest  beds  of  tufa  and  volcanic  ash. 

This  basaltic  lava  decomposes  sooner  than  any  of  the 
other  rocks,  and  contains  the  greatest  variety  of  imbedded 
substances:  ii  is  sometimes  divided  by  a  layer  of  olivine 
in  crystals  some  inches  long,  and  is  often  intersected  by 
thick  veins  of  porphyntic  slate.  Zeolite  and  chalcedony 
also  occur  in  it. 

The  number  of  small  craters  and  extinct  volcanos  is  pro- 
digious : — they  are  to  be  found  in  all  parts  of  the  island. 
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but  none  of  them  have  been  in  activity  of  late  years.  Th«  ' 
great  streams  of  lava  have  flowed  from  the  peak  :  those  of 
the  years  1704  and  1797  (which  was  the  last)  are  basaltic. 
This  latter  tiowe^  so  slowly,  notwithstanding  the  sharp  de- 
scent of  the  mountain,  that  it  was  several  days  in  advancing 
three  miles.  On  the  south-western  side  oF  the  peak  is  an 
ancient  lava  not  at  all  decomposed  several  miles  in  length, 
and  in  a  periect  state  of  vitrification  resembling  obsidian. 

June 5.  The  president  in  thechair. — Lord  viscountV'alentia 
aiid-W.  Franklin,  M.  D.  were  elected  ordinary  members. 

"An  account,"  by  Thomas  Webster,  esq.  (member  of 
the  Geological  Society,)  *'  of  some  new  varieties  oi  Alcy- 
oniaj  found  in  the  Isle  of  Wight,"  was  read. 

In  viewino"  the  rocks  about  Ventnor  Cove  and  in  various 
parts  of  the  underclifl^",  Mr.  Websrer  remarked,  in  the 
sandstone  stratum  immediately  under  the  chalk-marl,  a 
great  number  of  small  prominences  resembluig  in  form 
the  branches  of  trees.  They  were  of  various  sizes,  froni 
half  an  inch  to  three  or  four  inches  in  diameter  :  their  sub- 
stance was  sandstone  of  the  same  kind  as  the  rocks  they 
were  in  ;  but  the  part  resembling  the  bark  was  somewhat 
harder,  which  enabled  it  to  endure  longer  than  the  rest  of 
the  stone,  and  thus  project  above  its  surface.  Some  oi 
them  were  straight,  others  a  little  crooked,  and  in  a  tew 
instances  he  observed  them  forked.  He  found  fragments 
of  these  bodies  in  every  part  of  the  island  where  the 
sandstone  stratum  can  be  seen,  and  particularly  among 
the  n)asses  of  rock  lying  under  the  cliffs  of  Western  Lines. 
In  this  last  place  he  h)und  that  the  stems  above  described 
had  frequently  heads  or  bulbous  terminations  attached  to 
them,  in  form  somewhat  resembling  a  closed  tulip,  and  ii^ 
some  of  these  he  found  distinct  traces  of  organic  structure, 
from  which  it  appeared  that  these  head*  consisted  of  a 
group  of  tuhuli  now  converted  into  and  enveloped  with 
stony  matter.  Besides  these  extraordinary  shapes  which  pro- 
jected in  relief,  Mr.  W.  observed  a  variety  of  very  regular 
white  figures  as  if  painted  upon  the  rock,  being  even  with  its 
surface.  Thev  consisted  of  circles  frtnn  two  inches  to  half 
an  inch  in  diameter,  ellipses  of  various  eccentricities,  and 
parallel  lines  both  siraight  and  crooked. 
■  Bv  a  careful  examinanon  Mr.  W. found  that  these  white  fi- 
trures  belon<jed  to  the  other  class  of  bodies  already  described; 
that  the  cylinders  were  only  the  internal  parts  of  the  same 
body,  whc/se  various  sections  formed  the  white  circular  and 
elliptical  figures.  The  vast  masses  of  rock  which  have 
fallen  down,  having  separated  from  the  cliff  at  the  divisions' 
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helwecn  the  beds,  showed  llu-ir  upper  and  under  surfaces 
covered  wiih  layers  of  these  bodies  heaped  upon  caeh  other 
and  lying  prostrate  in  every  iiossible  tlireclion  ;  and  in  the 
joints  between  the  beds  where  they  were  not  c-eparated, 
thev  were  disiincily  seen. 

The  green  sandstone  and  the  limestone  he  found  to  be 
the  ehief  repositories  of  these  bodies.  In  the  ferruuinous 
sand  below  the  gicen  sandstone  he  lound  nune,  and  only  a 
few  fragments  of  cylinders  in  the  blue  marl  on  whieh  the 
sandstone  rests.  He  traced  them  upwards  into  the  chert; 
but  they  there  l)ecame  rare,  and  they  totally  disappeared  in 
the  chalk-marl. 

He  found  them,  however,  frequently  in  the  fragments  of 
flint  lying  on  the  shore.  Mr,  Webster  having  brought 
away  an  extensive  scries  of  specimens  (which  he  has  since 
deposited  in  the  collection  of  the  Society),  submitted  them 
to  the  examination  of  Mr.  Parkinson,  \\  ho  is  of  opinion 
that  ihey  belong  to  the  genus  Alcyonium,  but  that  they  are 
of  three  or  four  different  species,  neither  of  which  have 
been  hitherto  described.  From  the  rtsemblance  which 
these  bodies  hear  to  a  closed  tulip  attached  to  its  stalk,  Mr. 
W.  suggests  that  the  name  of  TiiLip  Alcyoiihnn  may  be  not 
linproperjy  applied. 

"  Some  observations,"  by  James  Parkinson,  esq.  (mem- 
ber of  the  Geological  Society,)  "  on  the  specimens  of  Jlip- 
purites  from  Sicily,"  presented  to  the  Society  by  the  hon. 
Henry  Grey  Bennei,  (a  member)  were  read. 

These  specimens  Mr.  Paikinson  considers  to  be  such  as 
demand  particular  aiienlion,  as  ihey  possess  those  charac- 
ters which  will  probably  serve  to  correct  some  erroneous 
opinions  respecting  tiie  nature  and  habits  of  the  animals 
of  which  these  shells  were  the  dwelline-s. 

One  of  the  si)ecimens  contains  a  near'-y  perfect  shell, 
longitudinally  divided  so  as  to  display  the  two  ndges  with 
the  numerous  septa  and  chambers. 

Kroni  an  examination  of  the.-e  specimens,  and  by  com- 
paring theui  Willi  the  observaiioijs  he  has  before  had  an  op- 
portunity of  making,  Mr.  Parkinson  is  oFopmion  that  tlie 
structure  of  the  shell  of  the  Hippurites  is  such  as  would 
enable  ihe  animal  to  raise  itsell  to  the  surface  of  the  water. 

This  ophiiou  is  in  opposition  to  that  of  M.  Denys  de 
Mout fort  and  most  o,f  the  French  oryctologisls,  who  con- 
sider the  HipjHirites  as  belonging  to  what  they  term  pela- 
gian shells,  or  such  as  constantly  inhabit  the  bottom  of  the 
sea,  never  rising  to  the  surface  or  appearing  on  the  shores, 
and  therefore  that  there  is  rio  reason  lo  beiieve  them  as  be- 
longing 
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longing  to  animals  which  are  now  extinct,  but  onlv  that 
their  recent  analogues  have  not  yet  been  brought  to  view. 

June  19.  The  president  in  the  chair. — Charles  Bell,  esq. 
F.  R.S.  E.,  Daniel  Moore,  esq.  F.  R.  S.  &c.j  and  the  Rev. 
Edward  Slater,  were  elected  ordinary  members. 

A  paper  by  Joseph  Skey,  M.  D.  entitled  "  Some  remarks 
upon  the  structure  of  Barhadoes,  as  connected  v  ith  speci- 
mens of  its  rocks,"  communicated  by  Arthur  Aikm,  esq. 
secretary,  was  read  ;  together  with  a  Note  bv  Mr.  Parkin- 
son on  some  of  the  specimens  presented  by  Dr.  Skey. 

The  island  of  Barhadoes  is  totally  nnlike  those  immedi- 
ately near  it,  both  in  appearance  and  in  structure.  The 
land  rises  in  a  gentle  swell  from  the  coast  towards  the  mid- 
dle of  the  island,  except  in  one  smal'  district.  Its  higliest 
hills  do  not  exceed  800  or  9OO  feet,  and  their  general  direc- 
tion is  nearly  NW.  and  SE.  Upon  the  north-eastern 
coast  the  shores  are  bolder  than  in  the  other  parts  of  the 
island,  as  is  the  case  in  many  of  the  islands  of  these  seas. 

Barhadoes  is  composed  of  limestone,  in  great  part  of 
fossil  madrepores,  and  traces  of  organic  structure  are  to  be 
;met  with  in  almost  every  part  of  the  island,  more  particu- 
larly along  the  whole  of  the  S  and  SW.  coast. 

'I'he  land  which  when  seen  fron)  the  sea  appears  to  rise 
uniformly  from  the  coast,  is  observed  on  a  nearer  view  to 
consist  of  successive  terraces  rising  in  two  or  three  grada- 
tions, one  above  the  other,  each  fornjing  a  plain  of  a  quar- 
ter or  half  a  mile  iu  breadth,  and  terminated  by  a  cliff  of 
coral  rock  varying  in  elevation  From  tvelve  to  twenty  feet, 
and  sometimes  considerably  higher. 

Deep  fissures  have  in  many  places  of  the  island  rent 
asunder  the  cliflTs,  and  these  gullies  (as  they  are  called)  are 
continued  across  the  terraces  in  irregular  lines.  Numerous 
caves  are  every  where  to  be  met  with,  and  they  are  some- 
times of  very  lar^e  dimensions. 

On  the  S.  and  SW.  side  of  the  island  there  may  be  seen 
at  very  low  water  a  bed  of  calcareous  sandstone  dipping 
SW.  thirty  degrees.  To  the  eastv^'ard  of  the  garrison  of 
St.  Ann,  there  is  found  a  dull  compact  chalky-looking 
limestone  with  ramose  alcyonia,  while  considerably  to  the 
"  westward  the  rock  is  more  distinctly  coralloidal. 

Upon  the  northern  and  north-eastern  ^ide  of  the  island 
is  a  small  mountainous  district  colled  Scotland.  It  consists 
•  almost  entirely  of  limestone,  but  of  a  kind  less  marked  by 
organic  remains  than  in  the  other  districts. 

Jn  Mr.  Parkinson's  Note  it  is  observed  that  some  of  Dr. 
Skey's  6pecimensillu5trd,te  the  nature  of  some  Ibssil  corals; 
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showing  that  the  forms  in  which  they  at  present  exist,  are 
not  those  which  belong  to  those  substances  in  their  original 
state,  and  consequently  ought  not  to  affect  their  specific  or 
generic  distinctions. 

A  letter  from  E.  L.  Irton,  esq.  describing  some  remark- 
able tubes  found  in  the  drifted  sand  at  Drigg  in  Lancashire, 
was  read  ;  together  with  an  account,  by  W.  H.  Pepys, 
«sq.  (Treasurer  G.  S.),  of  a  chemical  examination  made  by 
him  ot  the  substance  of  these  tubes. 

The*e  tubes  are  nearly  in  a  perpendicular  position,  im- 
bedded in  the  midst  of  the  hills  of  drifted  sand,  on  the  sea 
shore,  without  any  connnuuication  w  iih  the  surface;  and 
there  are  ramifications  extending  from  them  which  gene- 
rally point  downwards  and  ternnnate  in  fine  points.  The 
tube  sent  to  the  Society  is  above  an  inch  in  diameter,  and 
of  an  irretrular  form  :  the  outside  consists  of  black  and 
white  sand  ao:iilutiuated  together ;  the  inside  is  smooth,  and 
has  a  vitrified  appearance.  When  dug  out  of  the  sand  it 
was  soft,  and  in  some  degree  flexible ;  and  the  inside  coal- 
ing at  its  first  exposure  to  the  air  was  soft  to  the  touch  and 
rather  unctuous;  but  in  less  than  a  quarter  of  an  hour  it 
hardened  into  the  state  in  which  it  now  exists. 

The  tube  when  found  was  filled  with  the  sand  of  the  hill, 
and  that  sand  is  quite  different  from  the  sand  of  which  the 
outside  of  the  tube  consists. 

Both  the  sand  and  the  vitreous  part  of  the  tube  scratch 
glass;  and  on  the  latter,  when  viev\ed  by  a  lens,  there  arc 
seen  small  air-blebs,  such  as  a.f-e  common  to  imperfect  vi- 
trification. Both  are  insoluble  in  siulphuric  and  nitric 
acids;  mfusible  before  the  blowpipe  with.)ut  addition,  and 
partially  fusible  on  the  addition  of  boracic  acid;  but  with 
soda  a  complete  fusion  took  place,  and  the  residue  was 
nearly  soluble  in  water. 

A  paper  by  Dr.  M'Culloch  (member  of  the  Society), 
*' On  the  vitrified  Fort  of  Dun  MacSniochain,  near  Obaa 
in  Argvleshire,"  was  read. 

In  ihe  dl>cussion  which  some  time  ago  took  place  re- 
specting the  vitrified  forts  of  Scotland,  the  question  on 
v/hich  the  two  contending  parties  were  most  at  issue,  was, 
whether  the  vitrification  wa^  the  effect  of  desio-n  or  of  acci- 
dent.— It  occurred  to  Dr.  M.  that  light  might  be  thrown  on 
the  subject  by  examinms;  with  mmeralogical  accuracy  the 
substance  of  which  these  structures  were  composed,  and 
noting  the  changes  which  each  had  undergone  in  conse- 
quence of  the  fire,  and  also  by  observing  whence  the  stones 
^ad  been  derived  which  were  ustd  in  them;  and  that  the 

question 
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question  of  accident  or  desigi^  might  be  illustrated,  by  cxa- 
n)ining  in  the  laboratory  jhe  degree  of  heat  required  to  pro- 
duce the  appearances  in  the  stones  which  actually  existed  in 
these  structures. 

The  fort  of  Dun  MacSniochain  stands  on  a  long  narrow 
bill,  which  is  nearly  precipitous  along  three  parts  of  its  cir- 
cumference, and  at  the  other  enri  it  rises  from  tlie  plain 
with  a  veiy  accessible  acclivity.  The  ualls,  which  are  all 
at  present  buried  under  tlie  soil,  are  about  eight  or  ten  feet 
in  thickness.  They  bear  marks  of  vitrification  through 
their  whole  extent;  but  in  no  case  does  it  appear  to  have 
extended  more  than  a  foot  or  two  upwards,  and  the  most 
I  erfect  slags  are  found  at  the  bottom  of  the  foundation.  In 
the  higher  parts  of  ihese  aie  stones  roasted  by  the  action  ot" 
the  heat,  but  unvifrified,  and  at  !ene;lh  the  marks  of  fire 
almost  entirelv  disappear.  The  hili  consists  of  alternate 
beds  of  sehistus  and  hmestone,  but  the  latter  is  the  predo- 
minant rock. 

It  is  peri'ectiv  insulated  in  a  great  alluvial  plain.  The 
mountains  of  Benediraloch,  which  bound  the  plain  to  the 
west,  consist  of  granite  gneiss,  mica-slate,  quartz  and  por- 
phyry. On  the  edge  of  these  rocks  are  found  large  de- 
tached masses  of  puddinizstone,  consisting  of  rovinded 
pebbles  of  greenstone  of  different  varieties,  of  amygdaloid 
and  quartz  cemented  bv  a  paste  which  appears  to  consist 
chiefly  of  trap  sand,  united  by  the  hard  variety  of  calca- 
reous spar.  The  paste  coniains  also  iu  small  quamity  zeo- 
lite, prehnite,  garnet,  and  diallage.  This  puddingstone 
where  nearest  the  fort  is  at  least  half  a  miie  distant  from 
it.  The  walls  of  the  Ibrt  consist  principally  of  granite 
e;neiss,  niica-slare,  clay-slate  quartz,  puddingstone  aiid  py- 
ritical  slate  entangled  togethtrwiih  a  ver\'  sn^ai!  jiroporlion 
of  ilie  particular  rock  on  which  tlie  fort  itself  is  founded: 
puddinir^lone  f'jrniine:  the  greater  part  of  them.  This  pud- 
dinjTstone  Dr.  M.  shows  to  be  the  only  vitiifiable  ingre- 
dient of  the  v.'aliS  ;  and  from  tlie  distance  IVonj  which  it 
must  have  been  brought,  and  the  great  quantity  of  it  em- 
ployed in  the  work,  he  considers  it  probable  that  the  build- 
ers ol  the  fort  mu.^t  have  been  acquainted  with  its  vitrifiable 
natuio,  and  that  it  was  on  account  of  this  quality  that  they 
had  eniploved  so  great  labour  in  transporting  it.  For  if 
then-  object  had  not  been  to  produce  vitnlication,  but  mere- 
ly tt)  erect  a  dry  wail  of'  str>ne,  the  liiDcstone  of  the  hill  • 
would  have  answered  their  intentions,  or  perha])s  the  loose 
{jiones  of  tlie  adjoining  plain. 

Thai  ihey  did  not^'obtaia  the  puddingstor-c  frpin    th^ 

latter 
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latter  source,  is  evident;  for  although  the  plain  and  shore 
are  covered  with  fragments,  these  consist  almost  entirely  of 
the  primary  rocks  :  and  besides  the  pieces  of  the  wall 
which  have  no\  felt  the  fire,  there  are  angular  fragments, 
showing  pretty  clearly  that  thev  were  not  collected  on  an 
alluvial  plain,  but  broken  trom  the  rocks  where  they  are 
found. 

Dr.  M.  next  proceeds  to  describe  the   various  states   in 
which  the  different  st(mcs  Are  found. 

Tiie  puddingstone  exhibits  the  greatest  variety  of 
changes.  It  is  found  in  every  ?tafe,  from  a  black  glass  t-^ 
a  spongy  scoria  capable  of  Hoatina  in  water,  sometimes  ex- 
hibiima"  the  gradual  succession  of  changes  from  incipient 
calcination  to  complete  fusion.  To  ascertain  the  degree  ot 
heal  necessary  to  produce  the  correspondintj  changes  in  this 
reck,  Dr.  M.  submitted  various  paris  of  it  to  the  furnace, 
and  found  that  some  of  the  fu^ed  substances  must  have  been 
brought  to  that  state  in  a  heat  not  less  than  100^  of 
Wedgwood's  scale;  a  heal  at  which  many  varieties  of 
earthen- ware  are  baked. 

Dr.  M.  next  gives  a  short  account  of  the  vitrified  fort  of 
Craio-  Phadric  in  Invernessshire,  and  f)f  another  in  Gailo- 
way  ;  in  both  of  which,  but  more  particularly  ni  the 
former,  he  observed  circumstances  quite  analogous  to  what 
he  had  already  found  at  Dun  MacSniochain  ;  and  the  con- 
clusion he  has  been  led  lo  form  is,  that  the  vitrification  of 
these  foi  ts  is  the  enect  of  design. 

'i'he  Society  adiourned  till  November. 


RUSSELL    INSTITUTIOX. 

May. — In  the  fourth  Lecture  Mr.  Bakewell  proceeded  to 
describe  the  slratitied  rocks  containing  rock-salt  and  coal. 
The  coal  districts  in  England  and  in  other  parts  of  the 
world,  he  said,  were  generally  separated  from  the  compact 
limestone  which  contains  metallic  veins,  by  thick  beds  of 
coarse  grit-ston«  and  sand-stone,  in  which  some  vegetable 
Tcmams  first  make  their  appearance.  In  the  midland 
counties  of  Klngland,  there  are  two  kinds  of  rock  interposed 
i^etween  the  coal  and  the  lime,  formingr  together  a  mass  of 
three  hundred  yards  in  thickness.  The  lower  bed  consists  of 
a  dark  reddish-brown  shale,  in  which  strata  of  micaceous 
sand-stone  and  beds  of  dark  limestone  occasionally  occur. 
'l"he  upper  rock  was  called  by  Mr.  W'hitehurst  mill-stone 
grit,  from  its  containing  beds  of  hard  siliceous  grit- stone, 
-ised  for  mill-stones.     This   rock  varies  both  in  colour  and 

quality 
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quality  in  different  parts.  It  was  first  observed  by  Mr, 
Whitehurst  that  under  this  rock  no  coal  is  ever  found.  This 
observation  Mr.  Bakewel!  said  was  correct,  as  applied  to 
"Workable  coal,  or  such  beds  that  were  ot  sufficient  thickness 
to  be  got  with  profit ;  but  very  thin  seams  of  coal,  as  well 
as  vegetable  impressions,  are  not  unfreqoent  in  these  rocks. 
They  extend  over  a  considerable  part  ol  the  northern  coun- 
ties, and  form  the  range  of  central  hills  from  the  north  of 
Derbyshire  to  Craven  in  Yorkshire.  Mr.  Bakewell  said 
he  was  inclined  to  believe  that  the  lower  bed,  a  dark-brown 
shale,  changed  its  quality  as  it  passed  into  Cheshire,  and 
was  there  the  red  sand  rock  of  that  and  the  adjacent 
counties.  He  observed  that  he  did  not  consider  some  dif- 
ference in  external  character  alone  sufficient  to  disprove  the 
identity  of  strata  which  may  spread  over  a  large  tract  of 
countrv.  In  this  red  sand  rock  the  rock-salt  of  Cheshire 
is  found.  He  described  the  various  repositories  of  salt  in 
Spain  and  diffi^rent  parts  of  the  world,  and  observed,  that 
it  had  been  found  at  the  height  of  9OOO  feet  above  the  level 
of  the  sea;  and  from  its  position,  as  well  as  from  the  dif- 
ference of  its  constituent  parts  from  those  of  sea-salt,  he 
was  inclined  to  believe  that  it  had  not  been  formed  by  the 
evaporatoin  of  sea-water,  as  some  geologists  have  asserted. 
The  rock-salt  of  Cheshire  is  remarkably  free  from  im- 
purities,  containing,  according  to  the  correct  analyses  of 
Dr.  Henry,  not  the  least  snlphat  of  magnesia,  and  not  one 
grain  in  1000  of  muriate  of  magnesia.  In  the  same  quan- 
tity of  sea  salt  not  less  than  46  grains  of  these  two  saline 
impurities  occur. 

in  the  strata  over  these  rocks  we  meet  with  beds  of  coal 
occupying  distinct  districts  called  coal-fields.  Mr.  B.  then 
described  the  various  kinds  of  stone-shale,  and  iron-stone, 
that  alternate  with  coal,  and  the  appearances  which  offer 
indications  of  its  presence.  The  position  into  which  coal 
strata  are  thrown  bv  faults  and  dykes  in  different  parts  of 
England  were  exj)lained  by  drawings  and  sections.  A 
most  singular  elevation  of  a  bed  of  coal  in  the  vicinity  of 
the  red  rock  in  Lancashire  was  particularly  noticed.  Where 
this  rock  comes  nearly  in  contact  with  the  coal,  the  stratum 
is  raised  up  verticallv,  whilst  seven  other  beds  of  coal  in 
the  same  field  are  all  inclined  at  an  angle  of  25  degrees. 
Mr.  Bakewell  stated,  that  he  had  communicated  an  account 
of  this  coal-field  to  the  Geological  Society,  as  he  conceived 
that  it  might  lead  to  some  discoveries  respecting  the  geo- 
logical relations  of  the  red  sand  rock  with  the  coal  strata. 
The  gb»iaeU»  which   impede  the   working  of  coal-mines 
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from  the  fire-  and  choak-damps  were  described.  The  nature 
and  properties  of  these  noxious  vapours  were  ilhistrated  by 
experiments,  and  some  account  given  of  the  different  modes 
of  clearing  the  mines  in  different  districts.  ' 

Mr.  Bakewell  observed,  that  Dr.  Miller  and  other  writers 
on  the  coal  districts  of  England  had  entirely  overlooked 
the  coal  of  the  West  Riding  of  Yorkshire,  although  the 
quantity  procured  there  supplied  a  population  nearly  equal 
to  that  of  London,  besides  the  extensive  manufactories  of 
that  county.  He  described  the  manner  in  which  the  quan- 
titv  of  coal  in  the  coal-fields  of  Northumberland  and  Dur- 
ham  had  been  estimated  ;  from  whence  it  appeared  that  at 
the  present  rate  of  consumption  they  would  be  entirely  ex- 
hausted in  the  space  of  three  centuries.  Were  there  no 
other  repositories  but  these,  he  observed  that  it  would  be- 
come the  duty  of  a  wise  statesman  to  prevent  exportation 
to  foreign  countries,  and  to  plant  all  our  waste  lands,  and 
provide  against  impending  though  remote  calamity.  Let 
any  person,  said  he,  reflect  on  the  condition  of  the  metro- 
pulis  were  it  deprived  for  three  months  of  the  supply  of 
coal.  All  the  wood  in  the  country  would  be  destroyed, 
our  manufactories  would  be  annihilated,  and  a  scene  of 
national  calamity  would  ensue,  of  which  we  can  scarcely 
form  an  idea. 

But  besides  extensive  coal-fields  in  Yorkshire  and   other 
parts   of  England,  at  present  scarcely  touched,  there  exists 
a  great  repository  in  South  Wales   of  one  thousand  square  •, 
miles  of  coal,  which,  from  the  thickness  of  the  different- 
strata,  he  calculated  would  supply  the  consumption  of  Bri- 
tain for  several   thousand  years  to  come,  estimating  that 
consumption   at  twelve  million   tons  annually.     He  con- 
cluded by  giving  a  short  outline  of  the  coal  districts  in 
different  parts  of  the  world,  and  the  periods  at  which  coals 
appear  to  have  been  introduced  for  fuel.     It  may  excite  a 
smile,  said  he,  at  the  ignorance  of  our  ancestors,  to  find  an 
act  of  parliament  in  the  reign  of  Elizabeth,  prohibiting  the 
burning  of  coal  in   London  during  the  sitting  of  parlia-* 
ment ;  but   probably   posterity   at  no   distant  period   may  - 
look  with  equal  surprise  at  the  general  indifference  evinced 
by  landed  proprietors  of  the  present  day,  respecting  the 
mineral  substances  on  their  own  estates. 

LONDON  PHILOSOPHICAL  SOCIETY. 
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Mr,  Clarkson  next  proceeded  to  investigate  the  charac*^ 
ters   of  moral  existence,  observing,  that  pathognomy-  lifld' 

already 
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already  proved  its  action,  and  anatomy  the  effects  of  \ti 
action,  in  the  second  division  of  the  face.  All  that  waa 
necessary,  therefore,  was  an  ideal  standard,  by  which  to 
judge  of  the  moral  or  immoral  propensities  of  the  individual, 
and  this  tlie  Greeks  had  alreadv  erected.  Their  statuaries 
had  two  objects  in  view  ;  one  of  whic'u  was  to  eradicate  all 
violent  passions  from  the  faces  of  their  deities,  (and  this 
thev  effected  by  reducing  and  softening  down  the  muscles 
of  the  cheeks  and  nose,)  and  the  second  was  to  leave  upon 
their  faces  the  character  of  some  quality  for  which  they 
were  distinguished,  (and  this  they  elfected  bv  strict  phy- 
siognomical rules.)  He  then  detailed  the  different  phy- 
siognomical expressions  of  the  ancient  gods; — the  senti- 
n)ental  laxity  of  Venus,  the  purity  of  Diana,  the  fortitude 
and  taste  of  Minerva,  the  pride  of  Juno,  the  benevolence 
v»f  Apollo,  and  the  conscious  calm  security  of  Hercules, — all 
of  which  he  proved  by  drawings  and  busts  of  the  antique 
phvsioanomicallv  exprest ;  nor  could  his  conclusions,  he 
said,  be  denied  without  a  ridiculous  dilemma,  that  thq  head 
of  one  deity  would  have  answered  as  well  for  another.  We 
need  look  no  further,  then,  for  a  standard  for  the  nobler  pro- 
pensities of  our  nature.  Nor  were  the  characteristics  of  the 
ignobler  less  ajiparent  to  investigation.  Drunkenness  and 
every  species  of  intemperance  distort  and  caricature  the 
face  in  proportion  as  they  destroy  the  intellect  and  the 
sentimental  emotioiis — and  here  the  Lecturer  alluded  to 
the  head  of  Nero  at  the  Museum,  asserting  that  it  was  im- 
possible to  contemplate  that  head  without  recognising  in 
it  the  intemperance,  the  gluttony,  the  pride,  and  impiety 
of  that  sanguinary  monster.  Originally  handsome,  every 
thing  proclaimed  the  lapse  of  the  man  into  the  brute  :  the 
elevated  chin,  the  swollen  throat,  and  depending  cheeks, 
the  breathing  nostrils,  and  staring  eyes,  spoke  a  language 
not  to  be  mistaken. 

Mr.  C.  next  adverted  to  the  contrast  observable  in  the 
faces  of  Cupid,  or  Venus  and  Minerva.  It  was  as  evident 
as  the  contrast  between  ambition  and  love,  the  master- 
passions  of  human  nature.  In  the  former,  the  cheeks  are 
rotund  ;  in  the  latter,  concave; — in  the  former,  the  nostrils 
are  dilated,  in  the  latter,  rectilinear  an<l  compact; — the  in- 
terval, therefore,  affords  a  standard  to  judge  of  the  mixture 
of  these  passions  in  the  individual.  But  the  Greek  head 
of  Pan,  the  lecturer  observed,  was  a  kind  of  silent  phy- 
siognomical lecture.  No  one  will  pretend  to  say  that  it 
does  not  express  passions  in  quiescence,  and  no  one  can 
doubt  the  nature  of  the  passions  it  conveys. — ^The  diagonal 
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leaving  of  the  (?ye,  the  brutal  projection  of  the  mouth,  the 
lapse  of  the  evebrows  and  nose,  and  the  complete  distor- 
tion of  the  latter  characteristic,  express  a  total  debasement 
and  abandonment  of  the  mind,  if,  then,  we  assume  the 
iace.  of  Pan  as  the  lowest  state  of  sensual  desiadation  to 
which  man  can  fall,  as  the  boundary  wliich  separates  him 
from  brutes,  and  assume  the  unpolluted  face  of  the  Greek 
ideal  as  the  shade  which  mingles  hin»  with  gods,  we  obtain, 
another  standard  to  judge  of  moral  brutalization  or  refine- 
ment. 

We  are  sorry  that  our  limits  will  not  allovV  us  to  follow 
the  lecturer  throueh  a  masterly  analysis  of  the  passions, 
fJieir  physiognomical  eifects,  and  their  modification  by  the 
diti'erent  temperan)cnts  of  the  bodv,  whether  phlegmatic, 
santjuine,  or  melancholic.  We  have  stated  enouoh  in  de- 
taiimiji;  hi?  remarks  on  Greek  statuary  to  render  his  object 
lucid  anr!  practical)le, — the  erection  of  a  standard  for  moral 
propensities  as  well  as  intellectual  energies. 

Animal  l;fe  and  its  territory  was  tlie  last  division  of  his 
subject.  Its  indications,  he  said,  were  extremely  simple, 
and  easily  explained.  All  relaxation  is  accomjianied  by  a 
separation  of  the  jaws — total  debility  is  accompanied  by  a 
total  laxiiV  of  the  under-jaw,  the  extreme  of  which  is  death. 
Firm  strength  is  designated  by  a  firm  closure  of  the  teeth, 
the  last  extreme  of  which  is  the  elastic  unnatural  animal 
power,  which  imparts  its  convulsive  violence  to  madness, 
and  which,  as  well  as  anger,  classically  called  a  short  mad- 
ness, is  expressed  by  a  vehement  compression  of  the  jaws 
or  gnashing  of  the  teeth.  A  rectilinear  chin,  said  Mr.  C. 
like  a  rectilinear  forehead,  is  the  ideal  standard.  All  great 
philosophers  have  possessed  an  angularity  of  chin.  Glut- 
tons, and  men  who  sacrifice  intellect  to  sense,  the  contrary. 
The  chins  of  the  lair  sex  are  always  smaller  and  cliaster  in 
their  form  than  those  of  men.  A  chin  that  projects,  un- 
less beyond  a  certain  point,  displays  animal  strength  ;  that 
which  recedes,  anima!  deficiency.  The  same  rules,  there- 
fore, which  apply  to  the  forehead  apply  to  the  chin.  Nor 
is  the  niouth  a  less  strong  hieroglyphic  than  the  eyebrow. 
Everyone  is  aware  of  the  distortion  to  which  contempt 
and  sensuality  subject  the  month  ;'•  but  there  is  a  more  ge- 
neral and  universally  ajiplicabie  axiom  depending  on  this 
subject,  for  the  forehead  uf  brutes  is  not  more  dissimilar 
from  that  of  man  than  their  mouths.  The  interniediate 
deorees  between  them  are  pregnant  with  the~same  deduc- 
tions. A  i;cale,  therefore,  may  be  applied  to  all  the  gra- 
dations of  character  in  the  human  face ;  and  if  a  scale,  the 
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ground  plot  for  the  elevation  of  physiognomy  as  a  portion 
of  the  great  scientific  fabric  is  marked  out  and  arranged. 

Mr.  C.  then  descanted  on  the  benefits  which  would  re- 
sult from  thus  reducing  physiognomy  to  something  like  a 
regular  science  ;  for  man,  as  he  is  at  present  constructed, 
will  and  must  form  some  physiognomical  opinions;  and  it 
is  surely  much  better  that  he  should  form  them  upon  scien- 
tific principles,  than  on  the  vague  suggestions  of  fancy  or 
association.  But  Mr.  C.  protected  against  an  individual 
assuming  the  right  of  judging  his  neighbour's  character  in 
the  present  imperfect  state  of  the  studv,  or  without  long 
initiation.  When,  however,  certain  paihognomical  indi- 
cations coincide,  a  very  accurate  judgement  may  certainly 
be  formed  by  a  student  who  has  refined  his  perception  of 
character  by  experience  as  well  as  rule.  These  indications 
may  be  discovered  in  the  regular  or  irregular  walk,  in  the 
erection  or  depression  of  the  head,  in  the  shortness  or 
length  of  the  neck,  in  the  steadfast  or  wavering  look  of  the 
eye,  when  the  individual  is  engaged  in  conversation;  in  the 
attitude  or  gestures,  whether  violent  or  relaxed,  of  the 
speaker;  in  the  sound  of  the  voice,  whether  base  or  treble; 
in  the  address,  whether  open,  imposing,  or  retiring;  and 
lastly,  in  the  first  words  uttered  on  acquVmtance.  Mr.  C. 
concluded  by  an  interesting  argument  on  the  physiogno- 
mical etrects  of -education,  and  the  drama,  which  afforded 
us  a  degree  of  pleasure  invariably  our  attendant  when  list- 
ening to  his  ingenious  inquiries. 


LXXIV.  LittUigetKe  and  ?Jlscellaneons  Articles. 

-earthquakes  and  volcanic  phenomena  in  the 

West  indies. 

JLn  the  short  space  of  time  between  the  26th  of  March  and 
the  2d  of  May  last,  a  succession  of  dreadful  physical  events 
has  demolished  some  of  the  finest  cities  in  South  America, 
and  shaken  several  of  the  islands  to  their  foundations, 
wasting  them  with  fire,  and  coverini:  them  with  ashes  and 
dust.  The  General  commanding  the  troops  of  Coro  de 
Domingo  Cam.po  Verde  writes  to  the  Governor  of  the  pro- 
vince of  Coro,  that  the  city  of  Barquisimeto  was  on  the 
26th  of  March  buried  in  ruins  by  a  most  dreadful  earth- 
quake. And  he  cf)mmunlcates  the  follovving  moral  event, 
which  imiuediately  succeeded.  The  inhabitants  of  the 
district,  conceiving  the  phienomenon  to  have  been  an  im- 
mediate manifcstaiion  of  divine  displeasure  for  having  re- 
belled 
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belled  against  their  sovereign,  returned  to  their  allegiance. 
♦<  All  the  villages,"  says  the  General,  "  belonging  to  this 
district  and  the  city  ot'jouyo,  with  the  greater  part  of  the 
villages  belonging  thereto,  have  come  and  offered  sub- 
mission under  the  banners  of  Ferdinand  VII."  and  sub- 
sequently adds,  *'  By  the  panic  and  terror  with  which 
the  inhabitants  are  struck  since  the  earthquake,  1  have  no 
doubt  that  the  army  of  Coro  will  eventually  conquer 
the  province  of  Venezuela." 

During  this  terrible  commotion  of  the  earth,  which 
appears  to  have  broken  out  at  intervals  between  the 
e6th  and  28th,  the  following  cities  were  destroyed  in  the 
province  of  Coro  :  Barquisimeto,  totally  destroyed  ;  Ari- 
iaqua,  sunk  •  Santa  Ro?a,  also  sunk  ;  Caudare  and  Phelipe, 
destroyed  ;  and  St.  Charles  and  Caramaoate  greatly  in- 
jured. In  the  province  of  Caraccas,the  same  calamity  has 
been  equally  tremendous.  The  cities  of  CaracCas,  Victoria, 
Valencia,  Porto  Cavello,  Laguira,  New  Barcelona,  Mai- 
quetia  and  Cumana  have  been  almost  entirely  ruir.pd. 

The  same  or  similar  subterranean  causes,  which  have  so 
severely  desolated  the  continent,  about  the  end  of  April 
manifested  their  influence  among  the  West  Indian  islands  : 
and  the  following  letters  furnish  several  interesting  and  af- 
fecting circumstances. 

Extract  of  a  Letter  from  Barladoes,  May  2. 
"As  far  as  1  can  relate,  I  will  give  you  a  true  account  of 
a  most  awful  event,  as  witnessed  and  experienced  by  myself. 
"  I   v^as  lying  in  bed  about  six  o'clock  in  the  morning, 
when  I  observed  my  chamber  more  dark  than  usual.  Some 
time  after  I  arose  and  opened  one  of  my  windows,  when  I 
observed  to  the  north  a   dark  thick  cloud,  similar   to  the 
usual  indication  of  a  great  deal  of  rain  (which  would  have 
been  very  acceptable) ;  but  at  the  same  time  I  perceived  a 
most  remarkable  blight  cloud  to  the  southward  ;  so   much 
so,  as  to  reflect  light  on  the  houses.     We  had  had  what  we 
conceived  to  be  several  rolling  claps   of  thunder  during  the 
night,   and  the  last  was  a  quarter  past  seven,  when  an  m- 
stantaneous   total  darkness  ensued,  and  from  that  time  till 
one  o'clock   I  never  saw   so  dreadful    a   phenomenon.     I 
^      never  beheld  so  dark  a  night  in  the  gloomv  month  of  No- 
vember :  in  short,  every  thing  appeared  like  chaos,  and  the 
lamps,  lianded  about  the  streets  in  hundreds,  were  scarcely 
■^         sufficient    to  give  light  to  the   persons  who   held    them, 
much   less  to  anv  one  else.     To   paint  the  horror  oi  the 
scene  is  utterly  impossible.     During  the   time  of  the  dark- 
ness we  were  assailed  by  immense  falls  of  calcareous  matter 
(as  I  think)  to  such  a  degree  that  it  was  dangerous  to  go 
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out  of  tbe  house:  indccLl  it  was  imnractirable  to  do  so 
vtithout  a  hood  or  unibrclhi;  and  these  were  only  tempo- 
rary screens,  for  by  the  time  you  had  pn»ceeded  one  yard 
you  were  completely  covered  by  this  stnflT. 

"At  ten  o'clock  i he  rev.  Mr.  Cjirnett  hnd  the  church 
bells  rung,  and  gave  prayers  :  but  such  a  scene  of  horror, 
dismay,  terror,  and  consternation,  cannot  be  imagined  by 
one  who  did  not  see  it.  Thousands  of  people  of  all  descrip- 
tions flocking  to  church,  without  rank  or  distinciion,  mis- 
tress and  servant  kneeling  and  praying  by  the  side  of  each 
other,  all  fearing  some  dreadful  catastrophe  would  hurry 
them  out  of  the  world  before  they  could  make  their  peace, 
and  firmly  beiievino;  ihev  should  ne\er  see  the  li"'ht  airain. 
I  must  confess  to  you  I  gave  ri>yself  up,  for  tlie  lava  was 
gathering  very  fast  on  us,  and  no  prospect  but  of  starving 
or  perishing  under  it.  At  first  what  fell  was  a  large  black 
substance,  very  coarse,  but  it  gradually  became  as  fine  as 
Scotch  snuff,  and  ii>  a  few  liours  the  streets  and  the  top? 
of  the  houses  were  many  inches  thick  in  this  matter. 

'^  About    half  past    one  o'clock  a  small  glimmering  of 
light  began  to  ajipear,  and  by  half  past  two  o'clock  we  could 
make  out  people  in  the  streets.    It  then  graduallv  got  lieliter, 
so  that  we  could  see  volumes  of  this  matter  floating   in  the 
air,  but  so  thick  as  still  to  obscure  the  sun,  nor  have  we 
yet  seen  the  sun  clearly.     About  half  past  six  last  night  we 
saw  like  rays  of  tire  in  the  southern  quarter  again.     From 
all  thej^e  circumstances  I  am  led  lo  think  there  must  have 
been  an  explosion  of  some  volcano  virry  near  us.     To-day 
we  have  been  busy  in  endeavouring  to  remove  the  lava,  but 
I  much  fear,  without  we  have  a  heavy  fa'l  of  water  to  assist 
us,  we  shall    he  very  long  about   it,  and   God  only  knows 
how  it  will  end.     The  whole  island  is  ii>  one  complete  sheet 
nf  lava;  the   canes  are  ail  weighed   down  with  it,  and  the 
poor  cattle  and  horses  must  die  for  wsnt  if  we  are  not  im- 
mediately relieved.     We  caimot  see  twenty  yards  before  us 
tor  the  irnmense  volumes  of  this  stuff  continually   falling 
from  off  the  tops  of  the  houses;   for  so  soon  as  it  is  dry,  it 
is  exactly  like  flour.    I  am  inclined  to  thiiik  no'.v,  the  thun- 
der I  thoucrht  I  heard  in  the  night  was  the  explosion  of  sonjc  • 
volcano.     I   herewith   have  sent    you    some   of  this   dust, 
which  I  hope  vou  will  receive  safe." 

To  this  we  subjoin  the  account  that  has  reached  us  from 
St.  Vincent's,  where  a  volcano  which  had  long  been  quies- 
cent has  broken  out  with  extraordinary  violence. 

Extract  of  a  Letter  from  St.  Vincent.,  Mai/ 6. — '^  Having 
been   inforined  that  you  had  not  sailed  from  Grenada  by  the' 
April   fleet,   1  hasten   to  give  you  some  account  of  a  most 
alarming  circumstance   which  took  place  here  last  night 
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and  this  morning.  About  Pun-set,  on  Thursday  evening,  we 
observed  an  inmiense  qiianthy  of  fire  and  smoke  to  proceed 
^Voni  the  volcano,  and  continued  till  one  o'clock  this  morn- 
iijg,  when  a  ni(jst  treniendous  explosion  took  place,  and 
continued  till  four,  throwing  up  immense  quantities  of 
stones  and  ashes  all  over  the  island  On  ihe  estates  in  the 
vicinity  of  the  mountains  the  ashes  are  said  to  be  from  two 
to  three  feet  deep  ;  that  two  of  the  princi|)al  rivers  have 
l)een  dried  up,  and  new  ones  formed  ;  and  that  many  of  the 
estates  in  that  quarter  have  been  much  injured.  One  white 
person  and  six  negroes  have  been  killed.  Although  Kings- 
ton is  at  the  distance  of  about  twelve  miles  from  the 
volcanf),  the  inhabitants  were  so  much  alarmed,  that  many 
of  them  went  on  board  of  the  vessels  in  the  bay  for  pro- 
tection, and  it  was  not  .until  past  8  o'clock  that  one  person 
could  distinouish  another,  in  consequence  of  the  atmo- 
sphere being  darkened  by  the  quantity  of  ashes.  I  am 
nnieh  afraid  thri  the  extent  of  the  damage  sustained  i&  not 
)et  known."  

A  second  Commiinicat'ion  from  Mr.  Wilmam  Moore,  on 

the  Use  of  Oxy muriate  of  Magnesia  in  Bleaching. 

To  Mr.   TiUock. 

SiB, — Since  mv  former  connriunication  to  you,  I  have 
received  a  letter  from  my  brother  (Mr.  J.  W.  Moore,  of 
Dublin),  inclosing  a  copy  of  a  letter  he  received  from  Mr. 
John  Dnppy  junior,  relative  to  the  use  of  oxymuriate  of 
magnesia  l)y  that  enlightened  genilentaii  in  his  manufactory 
near  Dublin. 

I  will  thank  you  to  add  it  (if  possible)  as  an  appendix  to 
my  former  paper  on  this  sui>jeci*:il  is  as  folloAs:  "I 
have  used  the  oxvmuriate  of  ma2:nesia  on  the  laro-e  scale, 
ever  since  December  IBIO,  and  since  then  have  been  daily 
extending  the  ai^plication  of  it.  To  tlie  communication 
\  made  Mr.  Davy  on  this  subject,  I  do  not  feel  I  could  add 
any  thing  further,  unless  in  generally  stating  my  since  ex- 
perience, as  confirming  its  snperiorilv  over  the  oxynuiriate 
of  lime  for  whitening  \\vc  grounds  o\'  ddicate  dyes^  such  as 
yellows,  niadder  reds,  Sec." 

The  inaccuracv  of  Dr.  Ogiiby's  statenifuts  are  still 
further  confirmed  by  this  second  letter  of  Mr.  Duppy's ; 
and  althouiih  1  did  not  entertain  a  doubt  as  to  their  fate  in 
the  scientific  world  yet  they  might  deter  the  manufacturer, 
from  adopting  these  improvements.  Under  these  impres- 
sions I  have  been  induced  to  trespass  on  \()ur  indulgence. 
I  remain  with  respect,  Your  much  obliged, 

London,  2Jth  June,  1812.  W  xM  .  MoORE. 

*  This  communication  reached  us  too  late  fof  insertion  in  the  form 
wislicd  by  the  author. 
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Copper  and  Manga?>ese. — Tn  the  hill  about  a  mile  north  of 
Stapleford,  in  Nntluighanishire,  consisting  ot  Gravel  Rock, 
very  similar  to  that  of  v\hich  Alderley-Etlge  ^W  of  Mac- 
clLsfield  in  Cheshire  is  composed,  but  not  resting  on  and 
surrounded  by  Red  Marl  as  that  Hill  does,  but  on  and  by 
Coal-measures,  a  vein  of  Ore  of  Manganese,  Iron,  and 
Copper,  with  much  Mica,  u-as  laicly  discovered,  on  the 
"Estate  of  Admiral  Sir  John  Borlase  Warren,  Bart.,  who  has 
caused  some  of  the  Ore  to  be  smelted  and  the  copper  re- 
fined, which  proves  to  be  of  the  very  best  quality.  Sir 
John  had  a  Coal-seam  seven  feel  thick  lately  in  work,  about 
300  yards  S  of  this  mine,  and  has  proved  the  same  Coal- 
measures  at  about  4  or  500  vards  N,  vi'hile  Lord  Middle- 
ton's  large  Collieries  in  Trowel  are  not  more  than  800 
yards  distant,  in  the  same  direction. 


Meteorological  Ohservaiions  made  at  Clapton  in  Hackney ^ 
from  May  2\,  to  June  20,    1812. 

May  21. — W.S.W.  Cloudy  morning;  afterwards  rain, 
and  long  showers  ;  fair,  but  damp  evening  :  vario.us  clouds 
in  the  lucid  intervals. 

May  22. — N.  Cloudy  in  the  morning.  Fine  afternoon, 
but  verv  cold  with  scud,  and  irregular  masses  of  cumulus 
and  cumulostratus. 

May  23. — N.  Features  of  various  modifications  in  dif- 
ferent heights.     Fair  day. 

May  24.— Clouded  day  ;  in  some  places  a  wavy,  in  others 
a  mottled  appearance  of  the  sky  :  a  little  rain  fell  during  the 
day. 

May  25. — W.S.W.  Small  rain  kept  falling  almost  the 
whole  of  the  day,  but  held  up  in  the  evening,  which  be- 
came fair. 

May  26. — Fine  warm  morning;  cirrus,  cirrocumulus  and 
cirrostratus  in  different  altitudes,  approaching  to  cumulo- 
stratus here  and  there ;  and  a  sort  of  partial  haze  of  a 
brownish  colour  floated  gentle  along  in  the  south  west. 
Wind  very  calm. 

May  27. —  S.  Fine  warm  day;  cirrus,  cirrorumuluSy 
cirrostratus  and  cumuli  irregularly  disposed. 

May  28.-— S.  Clouds  in  two  strata,  followed  by  a  fine 
warm  rain  in  the  evening.  The  sun  appeared  just  as  it  was 
setting,  over  a  cirrostratus  in  the  horizon  ;  it  appeared 
deep  golden  red,  and  threw  a  fine  crimson  blush  on  a  cir- 
rostratus thinly  diffused  in  a  higher  atmosphere. 

May  29. — S.  All  the  modifications  of  cloud  appeareri 
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in  different  stations,  and  fine  petrold  cumuli  in  particular 
prevailed:  slight  showers  in  the  course  of  the  day;  thunder 
showers  at  night. 

May  30. — Fine  dav ;  some  lofty  cirrus  cloud  and  scud 
below  sometimes  a[)peared,  but  in  general  the  clouds  were 
of  one  character,  particularly  in  the  afternoon,  being  com- 
pact, but  rather  rocky  cumuli. 

May  31. — Clouds  in  two  strata,  followed  by  nimbifica- 
tion  ;  generally  cloudiness  by  night  with  rising  wind. 

June  I  — S.W.  Rainv  mornins:,  but  the  rain  was  ee- 
perally  small.  Evenmg  irregular  features  of  different  clouds, 
and  sun  at  intervals.     Fine  clear  night. 

June  2. — W.S.W.  Clear  vtry  early,  then  the  sky  be- 
came obscure;  cumuli  rose  and  general  cloudiness  pre- 
vailed: the  day,  however,  became  fair  with  various  clouds. 

June  3. — S.W.  Clouded  morning,  followed  by  some 
rain  ;  fair  afternoon  ;  the  higher  masses  of  cloud  in  dif- 
ferent strata  put  on  the  character  of  cirr 0 cumulus :  indeed 
among  others  that  kind  ot  large  and  clear  feature  of  this 
cioud  appeared  which  I  have  remarked  to  attend  warm  and 
healthy  weather  :  cirrostratuSj  cumulostratus,  &c.  appeared. 
Night  very  clear. 

June  4. — S.W.  Fine  warm  day,  with  diurnal  cumuli^ 
and  some  features  of  the  other  modifications;  the  clouds 
increased  in  the  eveninff,  but  the  night  was  fair. 

June  5. — W.S.W.  Fine  clear  morning  ;  in  the  day  ap- 
peared cumuli;  evening  cirri  appeared  aloft  scattered  irre- 
gularly. 

June  6. — Fine  day,  with  cumuli;  in  the  evening  fine 
clear  sky  and  beautiful  yellow  sunset,  with  lofty  cirri  scat- 
tered about,  which  became  tinged  with  crimson. 

June  7- — S.E.  Clouds  early ;  fine  clear  dry  day,  with 
onlv  a  few  little  irregular  cumuli  here  and  there. 

Junes. — N.  Cloudy  in  the  morning;  sun  out  by  times 
in  the  day.     Cloudy  night  again,  and  cooler  than  hitherto. 

June  9. — N. W.  wind  prevailed ;  the  morning  was  cloudy, 
the  day  became  warm  and  fair,  with  masses  oi  cumulus  a.nd 
some  streaks  of  cirrus  ;  in  the  evening  Jiiinbi,  but  no  rain 
fell  hereabouts. 

June  10. — N — E — SW.  Sun  and  clouds  in  the  morning ; 
.cloudy  evening,  and  rather  warmer  again  towards  night. 

June  1 1 . — Fair  day  ;  some  features  of  loose  cirrocumulus 
early;  cirri  scattered  above,  floating  cumuli  below  prevailed 
all  day;  the  cirri  in  the  evening  became  denser  and  co- 
loured by  the  setting  sun,  and  were  accompanied  by  some 
(irrostrati, 
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June  12. — Clouded  morning  ;  cumuli,  he.  per  day;  fine 
eveninc; ;  feature  of  cirro-stratus. 

June  13. — W.S.W.  Fine  morning  very  early;  about 
four  o'clock  I  observed  features  of  cirrocumulus ,  cirrus ^ 
Sec.  by  about  eight  a  mist,  which  had  been  coming  on 
slowlv,  became  thick,  and  the  bkv  clouded;  the  afternoon 
was  fair  with  much  cloud.  The  evening  clear,  except  some 
cirri  and  cirrostrnti. 

June  M.  —  SW — W.  Very  early  the  cirrus  appeared 
breaking  out  into  various  and  beautiful  cirrocu)tncliy  and 
lower  some  cirrostratus  seemed  scattered  along ;  the  wind 
was  quite  cahri,  and  the  dav  became  hot ;  cumuli  sailed  un- 
der the  above  clouds;  cumulo^tratus  formed,  but  subsided; 
the  evening  was  clear,  except  cirri  fibrous  and  ramifying 
about  in  many  directions  and  coloured  by  the  seitin<r  sun  *. 
June  13. — W.S.W.  Fair  day,  with  irregular  features  cf 
several  modifications  in  different  altitudes;  the  quantum  of 
cloud  increased  in  the  afternoon,  and  wind  rose. 

June  16. — S.W.  Before  light  a  hard  shower,  cumulw 
straluf  prevailed;  fair  afternoon  with  rows  of  plumose 
cirri,  Sic. 

June  l"} . — S.W — S.  Very  early  cirrus  confused  and 
plumose  \\  ith  diverse  kinds  of  loose  cumuli ;  then  cumulo- 
siratus  and  hard  showers,  which  prevailed  all  day;  fair 
evening. 

June  18. — W — S.W.  Fair  morning,  clouds  in  dlflPereni 
altitudes;  rainy  eveninLT  and  night,  with  pretty  strong  wind. 
June  ]0. — S.W.  Wind  and  rain,  which  continued  all 
nioiil;  also  remained  this  morning:  the  tfay  however  be- 
canie  fair  with  cirrus  and  cirrocttmulus  aloft,  and  ciimnli 
under  ninibificaiion  commenced  again  in  iiie  evening  with 
wind. 

June  £0. — S.W.  Showerv,  and  ratiier  windy  all  day. 
Fine  evening  ;  confused  cirrus ,  cvmnlosiratuSy  &c.  as  usuaT, 
between  two  nimbi. 

Clapton,  June  21,   1842.  7  HOMAS  FoRSTER, 

•  While  the  obliquely  dcsrendiro:  and  anirular  fibres  of  the  rirrus  ap.- 
peared  to  be  equalizing  the  electricity  ot  the  surrounding  air,  tliey  were 
also  carried  tjently  forward  by  tlie  wir.d  :  this  shows  thai  v.'ind  mav  pass 
through  a  mass  of  atmosphere  wiiJmut  dcstroyii^g  the  inequality  of  its  elec- 
tricity, which  is  slowly  effected  by  the  agency  of  its  proper  conductor,  the 
cirrus. 


METEORO- 


Meteorology, 


481 


METEOROLOGICAL   TABLE, 

Br   Mr.  Gary,  of  the  Str"and, 

For  June  1812. 


Thermometer. 

Height  of 

tne  Hdiom. 

Inches. 

1    v> 

O  J     - 
ii    ^  O 

-   w   ^ 

Days  of 
Month. 

u    c 
oc 

• 

5 

Weather. 

May  27 

62 

73'* 

62'' 

29-50 

55 

Fair 

es 

60 

66 

63 

•57 

0 

Rain 

29 

60 

72 

61 

•55 

56 

Fair 

30 

61 

70 

60 

•82 

60 

Fair 

31 

60 

70 

59 

•75 

48 

Fair 

June  1 

36 

62 

35 

•78 

0 

Rain 

Q 

55 

67 

32 

•98 

60 

Fair 

3 

56 

60 

33 

30-00 

0 

Rain 

4 

60 

70 

56 

•04 

57 

Fair 

5 

61 

69 

54 

•05 

50 

Fair 

6 

32 

64 

50 

•10 

46 

Fair 

7 

3,3 

65 

52 

•16 

49 

Fair 

s 

33 

61 

50 

•22 

53 

Fair 

9 

51 

60 

55 

•21 

50 

Fair 

10 

50 

"37 

48 

-28 

46 

Cloudy 

11 

55 

70 

62 

•20 

59 

Fair 

12 

62 

72 

60 

•03 

65 

Fair 

13 

59 

70 

62- 

29'94 

60 

Fair 

14 

60 

74 

61 

•84 

65 

Fair 

13 

63 

69 

59 

•82 

45 

Cloudy 

16 

56 

65 

52 

•56 

46 

Fair 

17 

52 

55 

50 

•45 

0 

Rain          s 

18 

51 

62 

49 

•79 

27 

Cloudy 

19 

52 

57 

30 

•34 

36 

Stormy 

20 

54 

60 

49 

•37 

40 

Stormy 

21 

52 

38 

50 

•52 

10 

Stormy 

23 

55 

60 

50 

•89 

35 

Showery 

24 

51 

63 

54 

•90 

37 

Showery 

2=) 

53 

66 

54 

•80 

32 

Showery 

SO 

53 

52 

48 

•50 

0 

Rain 

N.  B.  The  Barometer's  height  is  taken  at  one  o'clock. 


t    432    j 

INDEX  TO  VOL.  XXXIX. 


i^  CETATE  of  alumine,  iu  use  in 

dyeing,  180 

Air.  To  free  conduit  pipes  from,  173 

Alkalint  matter   in  dropsical    fluids, 

122,  28f> 
Allan's   Dividing^  Instrument,    119; 
improved  R.?flecting  Circle,      249 
Alum,  how  used  in  dyeing,  175 

Amber  river.     Description  of,        195 
Andree  on  Morbus  Pcdicularis,        49 
rfincfreit's  new  solution  of  two  Fluxions 
proposed  by  Simpson,  383 

Ainmal   slrengih  as  applied   to  ma- 
chines, 2«2 
Antiquaries.     Society  of,  312 
Antrim.    Geological  fact*  respecting-, 

266,  353 
Aphelion  of  planets.     What,  5 

Architecture.    Bridges,  409 

Arsenic.     Lamb  on,  311 

.AscensiuTi,  right.     Tables  for,         443 
jiitrijp  river  described,  199 

Astronomy.  Synopsis  of  elements  of, 
1  ;  orbits  of  comets,  40,  85 ;  tables 
for  polar  distance,   &c.  448 

Atniosjjhere.     Height  of,  13 

Attar  of  roses  contains  vegetable  wax, 

423 
Bailey's  synopsis  of  elereeutt  of  as- 
tronomy, 1 
BflA«ieZ/.s  lectures,  233,313,469 
Banks  (Sir  J."*  Discovery  by,  re- 
spect'ng  snakes,  219 
Barbadiits.  Remarks  on,  465 
Barton  on  Muscicapse,  107 
Benezei's  way  to  found  bridges,  410 
Beimel's  account  of  TenerifT,  463 
Benlkaiic's  method  of  laying  founda- 
tions under  water,  409 
Bistre.  On,  4G1 
Bitler-sj)ar.  On  crystals  of,  455 
Bi'eaching  with  oxymuriates,  429,  477 
Boilers.    Way  to  convey  steam  from, 

264 
Books.  Ncii;  77,  217,  402,  458 

Bootle  rirulef  described,  196 

Boscovich  on  equations,         243,  400 
Bradford  river  described,  1 97 

Bridges.     On  founding,  409 

Brodie  on  puisons,  219 

Bruntons  improved  pump,  3C2 

Barne's  medical  case,  117,  367 

Camera  oLscura.  Improved,  459 

Campion  on  vision,  73 

Campsie  liill.i.    Structr.reof  the,  239 
CarLoiiafe  cf  lime.     On  crystals  of, 

455 


Gary's  Metereologieal  Taller.,  80,   1  G<3 
248   328,408,481 
Cavern,  sivgnlar,  described,  161 

Cere.',     Facts  respecting,  5 

Ches'ire  Rock-salt  District,    210,  338 
Cla^ksov  on  the  Pyramids,  142 

Ciaudius,  (Emperorj  his  way  to  build 
in  water,  409 

Coal  strata  in  Sutherland,  387 

Coa'.     Experiments  on,  4S2 

C'fftrdom  described,  409 

Cold.     On  radiation  of,  208 

Comets.    To  determine  orbits  of,  40, 

95 
Condidt-pipes  to  free  from  air,  17S 
Consoyiunces.     A  table  of,  4l5 

Cotton.     On  dyeing,  177 

Crystallngraphy      Wollaston  on,  455 
Dane  river  described,  200 

Daiy  (Sir  H.)  on  phosphorus  and 
sulphur, 459;  on  sulphuric  acid, 450 
Davy,  (J.)  on  gaseous  oxide  of  car- 
bon and  chlorine,  131;  on  combi- 
nations of  metals  with  chlorine, 
ISl  ;  on  carbonic  oxide  and  chlo- 
rine, 443  ;  on  scilicated  fluoric  gas, 
and  fluoboric  gas,  459 

Davy's  lectures,  74 

Derbyshire.     Geology  cf,  26,  81,  93, 

191,  253 
Derry.     Geological  facts  respecting, 

266,  353 
Dement  river  described,  194 

Devonshire.     Geology  of,  161 
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